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(54) AUTOMATIC TRANSMISSION FOR VEHICLE 

(57) A vehicular automatic transmission (1) is provid- 
ed with a reduction planetary gear (DP) for reducing and 
outputting an inputted rotation of an input shaft (1 2), first 
and third clutches (C-1 and C-3) for enabling the trans- 
mission of a reduced rotation reduced through the reduc- 
tion planetary gear (DP), a planetary gear unit (PU) hav- 
ing sun gears (S2 and S3) to which the reduced rotation 
is transmitted by the first and third clutches (C-1 and C- 
3), and a fourth clutch (C-4) for enabling the transmission 
of the inputted rotation to the sun gear (S2). The fourth 
clutch (C-4) is linked to the sun gear (S2) of the planetary 
gear unit (PU) via output side members, i.e., a clutch 
drum (42) and a link member (101), of the third clutch 
(C-3) to commonly use as the output side members. 
Thereby, the automatic transmission (1) may be com- 
pactly built. 



FIG.1 
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Description 

Technical Field 

[0001] The present invention relates to an automatic 
transmission mounted in a vehicle or the like and more 
specifically to structural allocations of an automatic trans- 
mission capable of attaining a multi-stage shift by ena- 
bling transmission of a reduced rotation to at least two 
rotary elements within a planetary gear set and by ena- 
bling transmission of an inputted rotation to at least one 
of the rotary elements. 

Background Art 

[0002] With the recent demand on improvement of fuel 
consumption, an automatic transmission mounted in a 
vehicle or the like has come to be required to have a 
multi-stage shift. Among such automatic transmissions, 
Japanese Patent Laid-Open No. 2001-182785 has pro- 
posed one capable of attaining the multi-stage shift by 
having a reduction planetary gear capable of outputting 
a 'reduced rotation' that is attained by reducing an 'input- 
ted rotation' inputted to an input shaft and a planetary 
gear unit having a plurality of rotary elements and by 
arranging such that the reduced rotation from the reduc- 
tion planetary gear may be inputted to the rotary elements 
of the planetary gear unit via clutches and others. 
[0003] By the way, while it is necessary to provide a 
n umber of clutches in order to build such automatic trans- 
mission capable of attaining the multi-stage shift as de- 
scribed above, there is a problem in contrary that the 
automatic transmission is desired to be compact from 
the point of view of mountability in mounting such auto- 
matic transmission in a vehicle. 

[0004] Still more, while it is necessary to supply oper- 
ating fluid to hydraulic servos of those many clutches by 
providing oil passages between relatively rotating mem- 
bers and to provide seal rings for sealing the part between 
those relatively rotating members, there is a possibility 
of causing such problems as a drop of efficiency and 
controllability of the automatic transmission because 
those relatively rotating members may cause sliding re- 
sistance when such a number of seal rings are provided. 

Disclosure of Invention 

[0005] It is therefore a primary object of the invention 
to provide a compact vehicular automatic transmission. 
[0006] Another obj ect of the invention is to provide a 
vehicular automatic transmission wherein a number of 
seal rings may be cut. 

[0007] A first aspect of the invention (see FIGs. 1 
through 81 for example) consists in that in a vehicular 
automatic transmission (1) capable of attaining a multi- 
stage shift, comprising: 

a reduction planetary gear (DP)forreducing and out- 



putting an inputted rotation of an input shaft (12); 
at least two reduction transmitting clutches (C-1 and 
C-3) for enabling transmission of the reduced rota- 
tion -educed through the reduction planetary gear 

* (DP;; 

a planetary gear set (PU) having at least two rotary 
ele^snis (S2 and S3) to which the reduced rotation 
CBt'i oe transmitted by the reduction transmitting 
clutches (C-1 and C-3); and 

10 an input transmitting clutch (C-4) for enabling trans- 
mission of the inputted rotation to at least one (S2 
for example) of the two rotary elements (S2 and S3): 

the vehicular automatic transmission is charac- 
15 terized in that a hydraulic servo (50) of the input 

transmitting clutch (C-4) is disposed axially on 
the opposite side of the reduction planetary gear 
(DP) from the planetary gear set (PU): and 
the input transmitting clutch (C-4) is linked to the 
20 rotary element (S2 for examc ie> o* 1 he planetary 

gear set (PU) via output side ^r;ms (42 and 
101) of one (C-3 for example) of tne two reduc- 
tion transmitting clutches. 

25 [0008 1 Because the input transmitting clutch is linked 
to tht .... y element of the planetary gear set (PU) via 
the output side members of one of the two reduction 
transmitting clutches as described above, the output side 
members become the output side members of the two 

30 clutches that transmit different rotations. That is, the out- 
putside members may be commonly used as one rotating 
member. Thereby, the vehicular automatic transmission 
may be compactly built.. 

[0009] A second aspect of the invention (see FIGs. 1 
35 through 81 for example) consists in that in a vehicular 
automatic transmission (1) capable of attaining a multi- 
stage shift, comprising: 

a reduction planetary gear (DP) for reducing and out- 
40 putting an inputted rotation of an input shaft (12); 

at least two reduction transmitting clutches (C-1 and 
C-3) for enabling the transmission of the reduced 
rotation reduced through the reduction planetary 
gear (DP); 

4 5 a planetary gear set (PU) having at least two rotary 
elements (S2 and S3) to which the reduced rotation 
can be transmitted by the reduction transmitting 
clutches (C-1 and C-3); and 
an input transmitting clutch (C-4) for enabling the 

50 transmission of the inputted rotation to one (S2 for 
example) of the two rotary elements (S2 and S3): 

the vehicular automatic transmission is charac- 
terized in that a hydraulic servo (50) of the input 
55 transmitting clutch (C-4) is disposed axially on 

the opposite side of the reduction planetary gear 
(DP) from the planetary gear set (PU) and on a 
boss portion (3b) extending from a case (4); and 
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operating fluid is supplied to the hydraulic servo 
(50) oftheinputtransmitting clutch (C-4)through 
oil passages within the boss portion (3b). 

[001 0] Because the hydraulic servo of the input trans- 
mitting clutch is disposed axially on the opposite side of 
the reduction planetary gear (DP)f rom the planetary gear 
set (PU) and on the boss portion (3b) extending from the 
case and operating fluid is supplied to the hydraulic servo 
of the input transmitting clutch through the oil passages 
within the boss portion (3b), a number of seal rings may 
be cut as compared to a case of disposing the hydraulic 
servo of the input transmitting clutch on the input shaft 
through an intermediary of a member having another 
speed of rotation, i.e. , as compared to a case of supply- 
ing the operating fluid via another member. Thereby, it 
becomes possible to prevent the drop of the efficiency 
and controllability of the vehicular automatic transmis- 
sion. 

[0011] A third aspect of the invention (see FIGs. 1 
through 81) is characterized in that in the vehicular au- 
tomatic transmission (1) as described in the first or sec- 
ond aspects of the invention: 

the two reduction transmitting clutches are com- 
posed of first and third clutches (C-1 and C-3); 
the input transmitting clutch is composed of a fourth 
clutch (C-4); 

the planetary gear set (PU) has four rotary elements 
including the two rotary elements (S2 and S3) de- 
scribed above, i.e., the first rotary element (S2), the 
second rotary element (S3), a third rotary element 
(CR2) and a fourth rotary element (R3); 
the first rotary element (S2) is capable of transmitting 
the inputted rotation in connection with the fourth 
clutch (C-4), is capable of transmitting the reduced 
rotation in connection with the third clutch (C-3) and 
is capable of fixing the rotation with first braking 
means (B-1); 

the second rotary element (S3) is capable of trans- 
mitting the reduced rotation in connection with the 
first clutch (C-1) ; 

the third rotary element (CR2) is capable of trans- 
mitting the inputted rotation in connection with the 
second clutch (C-2) and is capable of fixing the ro- 
tation with second braking means (B-2) ; and 
the fourth rotary element (R3) is linked to an output 
member (15) . 

[0012] Thus, because the first rotary element is capa- 
ble of transmitting the inputted rotation in connection with 
the fourth clutch (C-4), is capable of transmitting the re- 
duced rotation in connection with the third clutch (C-3) 
and is capable of fixing the rotation in connection with 
the first braking means, the second rotary element is ca- 
pable of transmitting the reduced rotation in connection 
with the first clutch, the third rotary element is capable of 
transmitting the inputted rotation in connection with the 



second clutch (C-2) and is capable of fixing the rotation 
in connection with the second braking means and the 
fourth rotary element is linked to the output member, the 
multi-stage shift of forward eighth speed and reverse sec- 

5 ond speed stages for example may be attained. 

[0013] Afourth aspect of the invention (see FIG. 1 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in the third 
aspect, the hydraulic servo (40) of the third clutch (C-3) 

10 is disposed axially on the opposite side of the reduction 
planetary gear (DP) from the planetary gear unit (PU) 
and the hydraulic servo (20) of the first clutch (C-1) is 
disposed axially between the planetary gear (DP) and 
the planetary gear unit (PU). 

15 [0014] Because the hydraulic servo (40) of the third 
clutch (C-3) is disposed axially on the opposite side of 
the reduction planetary gear (DP)from the planetary gear 
set (PU) and the hydraulic servo of the first clutch is dis- 
posed axially between the reduction planetary gear (DP) 

20 and the planetary gear set (PU), the fourth clutch (C-4) 
may be disposed on the inner peripheral side of the clutch 
. drum of the third clutch (C-3) . Accordingly, the vehicular 
automatic transmission may be compactly built, even 
though the capacity of the third clutch (C-3) may be in- 

25 creased. 

[0015] A fifth aspect of the invention (see FIG. 2 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in the fourth 
aspect, the planetary gear (DP) and the fourth clutch (C- 

30 4) are disposed on the inner peripheral side of at least 
either one of the clutch drum (22) of the first clutch (C-1) 
and the clutch drum (42) of the third clutch (C-3). 
[0016] Because the reduction planetary gear (DP) and 
the fourth clutch (C-4) are disposed on the inner periph- 

35 eral side of at least either one of the clutch drum of the 
first clutch and the clutch drum of the third clutch (C-3), 
the area of the friction plate of at least either one of the 
first and third clutches may be enlarged. Accordingly, 
even though the capacity for transmitting the reduced 

*o rotation may be increased, the fourth clutch (C-4) and 
the reduction planetary gear (DP) whose capacity for 
transmitting the inputted rotation can be relatively small 
may be disposed on the inner peripheral side of the first 
or third clutch drum and the vehicular automatic trans- 

45 mission capable of attaining the multi-stage shift may be 
compactly built. 

[0017] A sixth aspect of the invention (see FIG. 2 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in the fourth 

so or fifth aspect, the hydraulic servo (40) of the third clutch 
(C-3), the hydraulic servo (50) of the fourth dutch (C-4) 
and the planetary gear (DP) are disposed on the boss 
portion (3b) extending from the case (4) axially in order 
from the side of the joint of the boss portion (3b) with the 

55 case (4); 

the hydraulic servo (20) of the first clutch (C-1) is dis- 
posed on the input shaft (12) and adjacent to the plane- 
tary gear (DP); 
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operating fluid is supplied respectively to the hydraulic 
servo (40) of the third clutch (C-3) and the hydraulic servo 
(50) of the fourth clutch (C-4) from the oil passages pro- 
vided within the boss portion (3b); and 
operating fluid is supplied to the hydraulic servo (20) of 
the first clutch (C-1) from oil passages provided within 
the input shaft (12). 

[0018] Because the hydraulic servo (40) of the third 
clutch (C-3), the hydraulic servo (50) of the fourth clutch 
(C-4) and the planetary gear (DP) are disposed on the 
boss portion (3b) extending from the case (4) axially in 
order from the joint side of the boss portion (3b) with the 
case (4) and operating fluid is supplied respectively to 
the hydraulic servo (40) of the third clutch (C-3) and the 
hydraulic servo (50) of the fourth clutch (C-4) from the oil 
passages provided within the boss portion (3b), the op- 
erating fluid may be supplied just by providing a pair of 
seal rings respectively between the hydraulic servos of 
the third and fourth clutches and the boss portion (3b). 
Thereby, a number of seal rings may be reduced as com- 
pared to a case of disposing the hydraulic servos of the 
third and fourth clutches on the input shaft and of sup- 
plying operating fluid to the hydraulic servos from the 
boss portion (3b) via the oil passage of the input shaft 
for example. Still more, because the hydraulic servo (20) 
of the first clutch (C-1 ) is disposed on the input shaft (12) 
and adjacent to the reduction planetary gear and oper- 
ating fluid is supplied to the hydraulic servo (20) of the 
first clutch (C-1 ) from the oil passage provided within the 
input shaft (12), the operating fluid may be supplied just 
by providing the pair of seal rings respectively between 
the oil passage for supplying operating fluid from the hy- 
draulic control unit and the input shaft and between the 
hydraulic servo of the first clutch and the input shaft. 
Thereby, a number of seal rings may be cut as compared 
to a case of supplying operating fluid via another member 
for example. Thus, it becomes possible to prevent the 
drop of the efficiency and controllability of the vehicular 
automatic transmission. 

[0019] A seventh aspect of the invention (see FIG. 2 
and others for example) is characterized in that in the 
vehicular automatic transmission (1) as described in any 
one of the fourth through sixth aspects, the third and 
fourth clutches (C-3 and C-4) are linked to the first rotary 
element (S2) through the outer peripheral side of the first 
clutch (C-1). 

[0020] Even though the increase of size of the first 
clutch to the outer peripheral side is limited because the 
third and fourth clutches are linked to the rotary element 
of the planetary gear set (PU) through the outer periph- 
eral side of the first clutch and the memberfor linking the 
third and fourth clutches with the rotary element of the 
planetary gear set (PU) passes through the outer periph- 
eral side of the first clutch, the capacity of the first clutch 
may be maintained by increasing the size in the inner 
diametric direction, as compared to a case of disposing 
it on the boss portion (3b), because the first clutch is 
disposed on the input shaft. 



[0021] An eighth aspect of the invention (see FIG. 2 
and others for example) is characterized in that in the 
vehicular automatic transmission (1 ) as described in any 
one of the fourth through seventh aspects, the reduction 

s planetary gear (DP) is composed of a double pinion plan- 
etary gear (DP) having a first sun gear (S1) whose rota- 
tion is fixed, a pinion gear (P1) engaging with the first 
sun gear (S1 ), a pinion gear (P2) engaging with the pinion 
gear (P1), a first carrier (CR1) rotatably supporting the 

10 first and second pinion gears (P1 and P2) and always 
linked with the input shaft (12), and a first ring gear (R1) 
engaging with the second pinion gear (P2) and outputting 
the reduced rotation. 

[0022] Thereby, the reduced rotation reduced from the 
15 inputted rotation of the input shaft may be outputtedfrom 
the first ring gear. 

[0023] A ninth aspect of the invention (see FIG. 2 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in the eighth 

20 aspect, the friction plate (41) of the third clutch (C-3) is 
disposed on the outer peripheral side of the first ring gear 
(R1) and the fourth clutch (C-4) is disposed axially be- 
tween the hydraulic servo (40) of the third clutch (C-3) 
and the friction plate (41 ) of the third clutch (C-3). 

25 [0024] Because the frictionplate (41 ) of the third clutch 
(C-3) is disposed on the outer peripheral side of the first 
ring gear (R1) and the fourth clutch (C-4) is disposed 
axially between the hydraulic servo (40) of the third clutch 
(C-3) and the friction plate (41 ) of the third clutch (C-3), 

30 it becomes possible to prevent the fourth clutch (C-4) 
from radially overlapping with the hydraulic servo (40) or 
the friction plate (41) of the third clutch (C-3) . Accord- 
ingly, because the size of the fourth clutch (C-4) may be 
increased as compared to a case of disposing the fourth 

35 clutch on the inner peripheral side of the third clutch (C- 
3), the capacity may be maintained while compactly 
buildingthe vehicular automatic transmission in the radial 
direction. 

[0025] A 1 0th aspect of the invention (see FIG. 1 1 and 
40 others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in the eighth 
aspect, the friction plate (41) of the third clutch (C-3) is 
disposed on the outer peripheral side of the fourth clutch 
(C-4) and the friction plate (21 ) of the first clutch (C-1 ) is 
45 disposed on the outer peripheral side of the first ring gear 
(R1). 

[0026] Because the frictionplate (41 ) of the third clutch 
(C-3) is disposed on the outerperipheral side of thefourth 
clutch (C-4) and the friction plate (21) of the first clutch 

50 (C-1 ) is disposed on the outer peripheral side of the first 
ring gear (R1 ), i.e., because the friction plate (41 ) of the 
third clutch (C-3) that relatively often changes over 
clamping during traveling is disposed on the outer pe- 
ripheral side of the fourth clutch (C-4) where it can be 

55 readily lubricated as compared to a case of disposing it 
on the outer peripheral side of the reduction planetary 
gear (DP), heat of the friction plate (41 ) of the third clutch 
(C-3) may be readily radiated and the durability of the 
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third clutch (C-3) may be improved. Still more, the vehic- 
ularautomatic transmission maybeshortenedinthe axial 
direction by disposing the friction plate of the first clutch 
that relatively less changes over clamping on the outer 
peripheral side of the reduction planetary gear (DP). 
[0027] An 11th aspect of the invention (see FIG. 11 
and others for example) is characterized in that in the 
vehicular automatic transmission (1) as described in the 
10th aspect, the clutch drum (42) of the third clutch (C- 

3) is disposed in linkage on the outer peripheral side of 
the clutch drum (52) of the fourth clutch (C-4) ; 

the hydraulic servo (40) of the third clutch (C-3) is dis- 
posed in linkage with the clutch drum (52) of the fourth 
clutch (C-4) and is built so as to have a cylinder member 
(44), a piston member (43) and an oil chamber (46) 
formed between the cylinder member (44) and the piston 
member (43) separately from the clutch drum (42) of the 
third clutch (C-3); and 

the piston member (43) of the hydraulic servo (40) of the 
third clutch (C-3) is disposed so as to penetrate through 
and intersect with the clutch drum (42) of the third clutch 
(C-3) and to face to the friction plate (41) of the third 
clutch (C-3) . 

[0028] Because the clutch drum (42) of the third clutch 
(C-3) is disposed in linkage on the outer peripheral side 
of the clutch drum (52) of the fourth clutch (C-4), the hy- 
draulic servo (40) of the third clutch (C-3) is disposed in 
linkage with the clutch drum (52) of the fourth clutch (C- 

4) and is built so as to have the cylinder member (44), 
the piston member (43) and the oil chamber (46) formed 
between the cylinder member (44) and the piston mem- 
ber (43) separately from the clutch drum (42) of the third 
clutch (C-3), and the piston member (43) of the hydraulic 
servo (40) of the third clutch (C-3) is disposed so as to 
penetrate through and intersect with the clutch drum (42) 
of the third clutch (C-3) and to face to the friction plate 
(41) of the third clutch (C-3), the clutch drum (42) of the 
third clutch (C-3)fortransmittingthe rotation of the clutch 
drum of the fourth clutch (C-4) may be relatively short- 
ened and its weight to be lightened even though the third 
clutch (C-3) becomes removable. 

[0029] A 1 2th aspect of the invention (see FIG. 1 1 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in the 1 1th 
aspect, a return spring (45) of the hydraulic servo (40) of 
the third clutch (C-3) is disposed on the clutch drum (52) 
of the fourth clutch (C-4). ' 

[0030] Because the return spring (45) of the hydraulic 
servo (40) of the third clutch (C-3) is disposed on the 
clutch drum (52) of the fourth clutch (C-4), i.e., because 
the clutch drum (52) of the fourth clutch (C-4) may be 
used in common as a cancel plate of the hydraulic servo 
(40) of the third clutch (C-3), a number of parts may be 
cut and the vehicular automatic transmission may be 
compactly built. 

[0031] A 13th aspect of the invention (see FIG. 2 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in any one 



of the fourth through 1 2th aspects, a friction plate (61 ) of 
the first braking means (B-1) is disposed on the outer 
peripheral side of the hydraulic servo (40) of the third 
clutch (C-3). 

5 [0032] Because the first braking means (B-1) is dis- 
posed on the outer peripheral side of the hydraulic servo 
(40) of the third clutch (C-3), the friction plate (61 ) of the 
first braking means (B-1) maybe disposed atthe position 
radially overlapping with the third clutch (C-3) while main- 

10 taining the capacity (torque capacity and thermal capac- 
ity) of the friction plate (61 ) of the first braking means (B- 
1 ) and while reducing the radial size thereof. Accordingly, 
it becomes possible to compactly build the vehicular au- 
tomatic transmission in the radial direction and to shorten 

15 in the axial direction. 

[0033] A 14th aspect of the invention (see FIG. 11 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in any one 
of the fourth through 1 2th aspects, thefirst braking means 

20 (B-1) is disposed axially between the first clutch (C-1) 
and the planetary gear unit (PU). 
[0034] Becausethefirstbrakingmeans (B-1) isdis- 
posedaxially between the first clutch (C-1 ) and the plan- 
etary gear set (PU), the friction plate (41) of the third 

25 clutch (C-3) may be disposed on the outer peripheral side 
of the fourth clutch (C-4). 

[0035] A 15th aspect of the invention (see FIG. 17 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in the third 
30 aspect, the hydraulic servo (20) of the first clutch (C-1) 
is disposed axially on the opposite side of the reduction 
planetary gear (DP) from the planetary gear unit (PU); 
and 

the hydraulic servo (40) of the third clutch (C-3) is dis- 
35 posed axially between the reduction planetary gear (DP) 
and the planetary gear set (PU). 

[0036] Because the hydraulic servo (20) of the first 
clutch (C-1 ) is disposed axially on the opposite side of 
the reduction planetary gear (DP) from the planetary gear 

40 set (PU), the hydraulic servo (40) of the third clutch (C- 
3) may be disposed axially between the reduction plan- 
etary gear (DP) and the planetary gear set (PU). 
[0037] A 1 6th aspect of the invention (see FIG. 1 7 and 
others for example) is characterized in that in the vehic- 

45 ular automatic transmission (1) as described in the 15th 
aspect, the first braking means (B-1) is disposed axially 
between the third clutch (C-3) and the planetary gear set 
(PU). 

[0038] Becausethefirstbrakingmeans (B-1)' isdis- 
50 posedaxially between the third clutch (C-3) and the plan- 
etary gear set (PU), it becomes possible to increase the 
radial size of the hydraulic servo and the friction plate of 
the fourth clutch (C-4) and thus to increase the capacity 
of the fourth clutch (C-4). 
55 [0039] A 1 7th aspect of the invention (see FIG. 17 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in the 15th 
or 16th aspect, a support wall (120) fixed to the case (4) 
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is disposed axially between the planetary gear set (PU) 
and the third clutch (C-3); and 

operating fluid is supplied to the hydraulic servo (40) of 
the third clutch (C-3) via an oil passage provided in the 
support wall (120). 5 
[0040] Because the support wall (120) fixed to the case 
(4) is disposed axially between the planetary gear set 
(PU) and the third clutch (C-3) and operating fluid is sup- 
plied to the hydraulic servo (40) of the third clutch (C-3) 
via the oil passage provided in the support wall (120), 10 
the operating fluid may be supplied to the hydraulic servo 
(40) of the third clutch (C-3) just by providing a pair of 
seal rings between the hydraulic servo (40) and the sup- 
port wall (120). Thereby, a number of seal rings may be 
cut and sliding resistance of the seal rings may be re- 15 
duced as compared to a case of supplying operating fluid 
to the hyaraulic servo (40) of the third clutch (C-3) from 
the input snaft (12). Thus the powertransmitting efficien- 
cy of the vehicular automatic transmission may be im- 
proved. 20 
[0041] An 18th aspect of the invention (see FIG. 17 
and others for example) is characterized in that in the 
vehicular automatic transmission (1) as described in the 
17th aspect, the hydraulic servo (60) of the first braking 
means (B-1) is disposed on the outer peripheral side of 25 
the support wall 120. 

[0042] Because the hydraulic servo of the first braking 
means (B-1) is disposed on the outer peripheral side of 
the support wall (120), the support wall (120) may be 
used in common also as a cylinder member of the hy- 30 
draulic servo of the first braking means (B-1 ) and thus a 
number of parts may be cut. 

[0043] A 1 9th aspect of the invention (see FIG. 1 2 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in the third 35 
aspect, the hydraulic servo (20) of the first clutch (C-1) 
and the hydraulic servo (40) of the third clutch (C-3) are 
disposed axially between the reduction planetary gear 
(DP) and the planetary gear set (PU). 

[0044] Because the hydraulic servo (20) of the third 40 
clutch (C-I)andthehydraulicservo (40) of the third clutch 
(C-3) are disposed axially between the planetary gear 
set (PU) and the reduction planetary gear (DP), the ve- 
hicular automatic transmission may be compactly built 
especially in the radial direction while attaining the mufti- 45 
stage shift as compared to a case of disposing a plurality 
of clutches and hydraulic servos on the boss portion (3b) 
extending from the case (4). 

[0045] A 20th aspect of the invention (see FIG. 1 2 and 
others for example) is characterized in that in the vehic- 50 
ular automatic transmission (1 ) as described in the 1 9th 
aspect, the friction plate (61) of the first braking means 
(B-1 ) is disposed so as to overlap radially with the outside 
of the fourth clutch (C-4). 

[0046] Because the friction plate (61 ) of the first brak- 55 
ing means (B-1 ) is disposed so as to overlap radially with 
the outside of the fourth clutch (C-4), i.e., because the 
friction plate (61) of the first braking means (B-1) is dis- 



posed on the outer peripheral side of the fourth clutch 
(C-4) whose capacity is relatively small as compared to 
the reduction transmitting clutch, the axial size of the ve- 
hicular automatic transmission may be shortened by dis- 
posing the friction plate (61) of the first braking means 
(B-1 ) and the clutch in the radial direction without increas- 
ing the radial size thereof. 

[0047] A 21 st aspect of the invention (see FIG. 1 2 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in the 1 9th 
or 20th aspect, the fourth clutch (C-4) and the reduction 
planetary gear (DP) are disposed on the boss portion 
(3b) extending from one side of the case (4); 
operating fluid is supplied to the hydraulic servo (50) of 
thefourth clutch (C-4) from an oil passage provided within 
the boss portion (3b); and 

operating fluid is supplied to the hydraulic servo (30) of 
the second clutch (C-2) from an oil passage provided in 
a wall on the other side of the case (4). 
[0048] Because the fourth clutch (C-4) and the reduc- 
tion planetary gear (DP) are disposed on the boss portion 
(3b) extending from one side of the case (4), operating 
fluid is supplied to the hydraulic servo '60) of the fourth 
clutch (C-4) from the oil passage providea within the boss 
portion (3b) and operating fluid is supplied to the hydraulic 
servo (30) ofthe second clutch (C-2) from the oil passage 
provided in the wall on the other side of the case (4), the 
fourth clutch (C-4) and the second clutch (C-2) may be 
disposed separately with respect to the planetary gear 
set (PU). Accordingly, it becomes possible to prevent the 
oil passages from concentrating within the case and to 
improve the freedom of design. Still more, operating fluid 
may be supplied to the hydraulic servos of the fourth and 
second clutches just by providing a pair of seal rings, i.e., 
a least number of seal rings, and the powertransmitting 
efficiency of the vehicular automatic transmission may 
be improved by cutting the sliding resistance of the seal 
rings. 

[0049] A 22nd aspect ofthe invention (see FIG. 12 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in any one 
of the 1 9th through 21 st aspects, the hydraulic servo (20) 
of the first clutch (C-1) is disposed on the side of the 
planet?"** ^et (PU); 

the hyc vo (40) of the third clutch (C-3) is dis- 

posed or; :.i . . ^.je of the reduction planetary gear (DP); 
and 

a link member (101) for linking the third clutch (C-3) with 
the rotary element of the planetary gear set (PU) is dis- 
posed so as to pass through the outer peripheral side of 
the first clutch (C-1). 

[0050] Because the link member (1 01 ) for linking the 
third clutch (C-3) with the rotary element ofthe planetary 
gear set (PU) is disposed so as to pass through the outer 
peripheral side of the first clutch (C-1 ), output side mem- 
bers of the fourth and third clutches (C-4 and C-3) dis- 
posed on the opposite sides of the reduction planetary 
gear (DP) may be linked without complicating the mem- 



BNSDociD: <EP 1666766A1_I_> 



11 



EP 1 666 766 A1 



12 



bers and the vehicular automatic transmission may be 
compactly built. 

[0051 ] A 23rd aspect of the invention (see FIG. 1 2 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in the 22nd 
aspect, the reduction planetary gear (DP) is composed 
of a double pinion planetary gear (DP) having a first sun 
gear (S1 ) whose rotation is fixed, a first pinion gear (P1 ) 
engaging with the sun gear (S1), a second pinion (P2) 
engaging with the first pinion gear (P1), a carrier (CR1) 
for rotatably supporting the first and second pinion gears 
(P1 and P2) and always linked with the input shaft (12), 
and a ring gear (R1) engaging with the pinion gear (P2) 
and outputting-the reduced rotation. 
[0052] Thereby, the reduced rotation reduced from the 
inputted rotation of the input shaft (1 2) may be outputted 
from the first ring gear. 

[0053] A 24th aspect of the invention (see FIG. 12 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in the 23rd 
aspect, the friction plate (41) of the third clutch (C-3) is 
disposed on the outer peripheral side of the first ring gear 
(R1) of the reduction planetary gear (DP); 
a positioning member (106) for positioning the first ring 
gear ( R1 ) of the reduction planetary gear (DP) is disposed 
on the input shaft (12); 

a cylinder portion (22) of the hydraulic servo (20) of the 
first clutch (C-1 ) and a cylinder portion (42) of the hydrau- 
lic servo (40) of the third clutch (C-3) are disposed axially 
on the both sides of the positioning member (106); and 
the piston member (43) of the hydraulic servo (40) of the 
third clutch (C-3) and the first ring gear (R1 ) of the reduc- 
tion planetary gear (DP) are arranged so that they pen- 
etrate through and intersect with each other and so that 
the piston member (43) is slidable against the first ring 
gear (R1) and the positioning member (106). 
[0054] Because the friction plate (41 ) of the third clutch 
(C-3) is disposed on the outer peripheral side of the first 
ring gear (R1) of the reduction planetary gear (DP), the 
positioning member (106) for positioning the first ring 
gear ( R1 ) of the reduction planetary gear (DP) is disposed 
on the input shaft (12), the cylinder portion (22) of the 
hydraulic servo (20) of the first clutch (C-1) and the cyl- 
inder portion (42) of the hydraulic servo (40) of the third 
clutch (C-3) are disposed axially on the both sides of the 
positioning member (106), and the piston member (43) 
of the hydraulic servo (40) of the third clutch (C-3) and 
the first ring gear (R1) of the reduction planetary gear 
(DP) are arranged so that they penetrate through and 
intersect with each other and so that the piston member 
(43) is slidable against the first ring gear (R1) and the 
positioning member (1 06), the positioning member (1 06) 
may be used in common as the cylinder portion of the 
two clutches. Accordingly, the vehicular automatic trans- 
mission may be built so that the third clutch (C-3) is re- 
movable while compacting in the axial direction. 
[0055] Further, because the hydraulic servo (50) of the 
third clutch (C-4) and the hydraulic servos of the first and 



third clutches (C-1 and C-3) are separately disposed and 
the hydraulic servos of the first and third clutches (C-1 
and C-3) are disposed on the positioning member (1 06), 
it becomes possible to prevent the clutch drums and pis- 

s tons of the first and third clutches (C-1 and C-3) from 
rotating due to the inputted rotation of the input shaft (12) 
and to prevent the seal rings provided for the hydraulic 
servo of the reduction transmitting clutch from causing 
unnecessary sliding resistance. Accordingly, it becomes 

10 possible to prevent the drop of the power transmitting 
efficiency of the vehicular automatic transmission. 
[0056] Further, because the positioning member (1 06) 
becomes the cylinder portion of the hydraulic servos of 
the two clutches, i.e., because the oil chambers of their 

15 hydraulic servos are provided on the positioning member 
(106), seal rings need to be provided just between the 
input shaft (12) and the positioning member (1 06) to sup- 
ply operating fluid to those oil chambers. Accordingly, 
the diameter of the seal rings may be reduced and the 

20 sliding resistance of those seal rings may be cut as com- 
pared to a case of providing the seal rings on the boss 
portion (3b) . Thereby, the power transmitting efficiency 
of the vehicular automatic transmission may be im- 
proved. 

25 [0057] Still more, because the positioning member 
(1 06) composing the hydraulic servos is disposed on the 
input shaft (12), i.e., because the clutch drum is dis- 
posed directly on the input shaft (12) without interposing 
the boss portion (3b) between the clutch drum and the 
30 input shaft (12), a pressure receiving area of the oil cham- 
bers of the hydraulic servos of the clutches may be in- 
creased as compared to a case of disposing the hydraulic 
servos of the clutches on the boss portion (3b). That is, 
it becomes possible to increase the capacity of the clutch- 
es es that transmit the reduced rotation through which a 
higher torque than that of the rotation of the input shaft 
is transmitted. 

[0058] A 25th aspect of the invention (see FIG. 12 and 
others for example) is characterized in that in the vehic- 
40 ular automatic transmission (1 ) as described in the 24th 
aspect, an end portion (R1 a) of the first ring gear (R1 ) of 
the reduction planetary gear (DP) is formed in the shape 
of a comb; and 

a plurality of through holes (43c) through which the comb- 
45 like end portion (R1a) of the first ring gear (R1) of the 
reduction planetary gear (DP) penetrates and intersects 
are formed through the piston member (43) of the hy- 
draulic servo (40) of the third clutch (C-3). 
[0059] Because the end portion (R1 a) of the first ring 
so gear (R1 ) of the reduction planetary gear (DP) is formed 
in the shape of a comb and the plurality of through holes 
(43c) through which the comb-like end portion (R1a) of 
the first ring gear (R1) of the reduction planetary gear 
(DP) penetrates and intersects are formed through the 
55 piston member (43) of the hydraulic servo (40) of the third 
clutch (C-3), it becomes possible to arrange so that the 
piston member (43) of the hydraulic serve (40) of the third 
clutch (C-3) is slidable as against the first ring gear (R1) 
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and the positioning member (1 06) and so that the third 
clutch (C-3) is removable. 

[0060] A 26th aspect of the invention (see FIG. 12 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in the 25th 
aspect, an outer peripheral end portion ( 1 06a) of the po- 
sitioning member (106) is formed in the shape of a comb; 
the comb-like end portion (R1 a) of the first ring gear (R1 ) 
of the reduction planetary gear (DP) is fitted into the 
comb-like outer peripheral end portion (106a) of the po- 
sitioning member (106); and 

the first ring gear (R1) of the reduction planetary gear 
(DP) isfixedtothepositioningmember(106) in the axial di- 
rection by a snap ring (109). 

[0061] Because the outer peripheral end portion 
(1 06a) of the positioning member (1 06) is formed in the 
shape of a comb, the comb-like end portion (R1a) of the 
first ring gear (R1) of the reduction planetary gear (DP) 
is fitted into the comb-like outer peripheral end portion 
(1 06a) of the positioning member (1 06) and the first ring 
gear (R1) of the reduction planetary gear (DP) is fixed to 
the positioning member (106) in the axial direction by the 
snap ring (1 09), the first ring gear (R1 ) may be fixed to 
and supported by the positioning member (106). There- 
by, it becomes possible to stabilize the attitude of the first 
ring gear (R1) and to cut gear noise. 
[0062] A 27th aspect of the invention (see FIG. 15 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in any one 
of the 1 9th through 21 st aspects, the hydraulic servo (20) 
of the first clutch (C-1) is disposed on the side of the 
reduction planetary gear (DP); and 
the hydraulic servo (40) of the third clutch (C-3) is dis- 
posed on the side of the planetary gear set (PU) and a 
link member (102) for linking the first clutch (C-1) with 
the second rotary element (S3) is disposed through the 
inner peripheral side of the third clutch (C-3). 
[0063] Because the link member (102) for linking the 
first clutch (C-1) with the second rotary element (S3) of 
the planetary gear set (PU) is disposed through the inner 
peripheral side of the third clutch (C-3), the output side 
member of the third clutch (C-3) may be provided on the 
outer peripheral side of the output side member of the 
first clutch (C-1) and the output side members of the 
fourth and third clutches disposed on the opposite sides 
of the reduction planetary gear (DP) may be linked with- 
out complicating the members. Accordingly, the vehicu- 
lar automatic transmission may be compactly built. 
[0064] A 28th aspect of the invention (see FIG. 15 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in the 27th 
aspect, the reduction planetary gear (DP) is compose'; 
of a double pinion planetary gear (DP) having a first sun 
gear (S1) whose rotation is fixed, a first pinion gear (P1) 
engaging with the sun gear (S1), a second pinion gear 
(P2) engaging with the first pinion gear (Pi), a carrier 
(CR1 ) for rotatably supporting the first and second pinion 
gears (P1 and P2) and always linked with the input shaft 



(12), and a first ring gear (R1) engaging with the second 
pinion gear (P2) and outputting the reduced rotation. 
[0065] Thereby, the reduced rotation reduced from the 
inputted rotation of the input shaft (12) may be outputted 
5 from the first ring gear (R1). 

[0066] A 29th aspect of the invention (see FIG. 15 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in the 28th 
aspect, the friction plate (41) of the third clutch (C-3) is 

10 disposed on the outer peripheral side of the first ring gear 
(R1 ) of the reduction planetary gear (DP); and 
the first clutch (C-1) is disposed on the inner peripheral 
side of the clutch drum (42) of the third clutch (C-3). 
[0067] Because the f rictionplate (41 ) of the third clutch 

15 (C-3) is disposed on the outer peripheral side of the first 
ring gear (R1) of the reduction planetary gear (DP) and 
the first clutch (C-1) is disposed on the inner peripheral 
side of the clutch drum (42) of the third clutch (C-3), it 
becomes possible to enlarge the hydraulic servo and the 

20 friction plate of the first clutch (C-1 ) relatively in the radial 
direction and thereby to increase the capacity of the f rst 
clutch (C-1 ), as compared to a case of disposing the fric- 
tion plate (41) of the third clutch (C-3) on the outer pe- 
ripheral side of the first clutch (C-1), even though the 

25 vehicular automatic transmission may be compactly built 
in the radial direction. 

[0068] A 30th aspect of the invention (see FIG. 16 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in the 28th 

3o aspect, the friction plate (51 ) of the fourth clutch (C-4) is 
disposed on the outer peripheral side of the first ring gear 
(R1) of the reduction planetary gear (DP). 
[0069] Because the friction plate (51) of the fourth 
clutch (C-4) is disposed on the outer peripheral side of 

35 the first ring gear (R1) of the reduction planetary gear 
(DP), it becomes possible to relatively increase the radial 
size of the hydraulic servo and the friction plate (51) of 
the fourth clutch (C-4) and thereby to increase the ca- 
pacity of the fourth clutch (C-4). 

40 [0070] A 31 st aspect of the invention (see FIG. 16 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in the 30th 
aspect, the friction plate (41) of the third clutch (C-3) is 
disposed on the outer peripheral side of the clutch drum 

45 (22) of the first clutch (C-1) . 

[0071 ] Because the friction plate (41 ) of the third clutch 
(C-3) is disposed on the outer peripheral side of the clutch 
drum (22) of the first clutch (C-1), it becomes possible to 
put the third clutch (C-3) closer to the planetary gear set 

50 (PU), as compared to a case of disposing the friction 
plate (41 ) of the third clutch (C-3) on the outer peripheral 
side of the reduction planetary gear (DP). Accordingly, 
the length of a transmitting member for transmitting rel- 
atively high torque may be shortened, even though the 

55 vehicular automatic transmission may be compactly built 
in the axial direction. As a result, it becomes possible to 
shorten the transmitting member that is required to have 
a high strength and to lighten the vehicular automatic 
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transmission. 

[0072] A 32nd aspect of the invention (see FIG. 12 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in any one 
of the 1 9th through 31 st aspects, the hydraulic servo (20) 
of the first clutch (C-1) and the hydraulic servo (40) of 
the third clutch (C-3) are disposed on the input shaft (1 2); 
and 

operating fluid is supplied to the hydraulic servo (20) of 
the first clutch (C-1) and the hydraulic servo (40) of the 
third clutch (C-3) via oil passages provided within the 
input shaft (12). 

[0073] Because the hydraulic servo (20) of the first 
clutch (C-1) andthehydraulicservo (40) of thethird clutch 
(C-3) are disposed on the input shaft (12) and operating 
fluid is supplied to the hydraulic servo (20) of the first 
clutch (C-1 ) and the hydraulic servo (40) of the third clutch 
(C-3) via the oil passages provided within the input shaft 
(1 2), operating fluid may be supplied to the hydraulic ser- 
vos of the first and third clutches just by providing two 
pairs of seal rings between the boss portion (3b) and the 
input shaft (1 2) and between the hydraulic servo and the 
input shaft (12). Because the diameter of the seal rings 
may be reduced as compared to a case of disposing the 
first and third clutches on the boss portion (3b), the sliding 
resistance of the seal rings may be cut and the power 
transmitting efficiency of the vehicular automatic trans- 
mission may be improved. 

[0074] A 33rd aspect of the invention (see FIG. 12 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in the 32nd 
aspect, a first oil passage (c6) for supplying operating 
fluid to the hydraulic servo (20) of the first clutch (C-1 ) In 
the axial direction, asecond oil passage (c8) forsupplying 
operating fluid to the hydraulic servo (40) of the third 
clutch (C-3) in the axial direction and a third oj 1 passage 
(c4) for supplying lubricant oil in the axial direction are 
formed within the input shaft (1 2) in parallel with the axial 
direction. 

[0075] Because the first oil passage (c6) for supplying 
operating fluid to the hydraulic servo (20) of the third 
clutch (C-1 ) in the axial direction, the second oil passage 
for supplying operating fluid to the hydraulic servo (40) 
of the third clutch (C-3) in the axial direction and the third 
oil passage forsupplying lubricant oil in the axial direction 
are formed within the input shaft (12) in parallel with the 
axial direction, lubricant oil may besuppliedfromtheinput 
shaft (12) even though operating fluid may be supplied 
to the hydraulic servo (20) of the third clutch (C-1) and 
to the hydraulic servo (40) of thethird clutch (C-3) via the 
input shaft (12). 

[0076] A 34th aspect of the invention (see FIG. 15 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in any one 
of the 1 9th through 31 st aspects, at least one of the hy- 
draulic servo (20) of thefirst clutch (C-1 ) and the hydraulic 
servo (40) of the third clutch (C-3) is disposed on the 
input shaft (12); 



the support wall (120) fixed to the case (4) is disposed 
axially between the planetary gear set (PU) and the first 
clutch (C-1) and the third clutch (C-3); 
operating fluid is supplied to one of the hydraulic servo 
5 (20) of the first clutch (C-1 ) and the hydraulic servo (40) 
of the third clutch (C-3) via the oil passage provided within 
the input shaft (12); and 

operatingfluid is supplied to the other one of the hydraulic 
servo (20) of the first clutch (C-1) andthehydraulicservo 
10 (40) of the third clutch (C-3) via the oil passage provided 
within the support wall (120). 

[0077] Because at least one of the hydraulic servo (20) 
of the first clutch (C-1) and the hydraulic servo (40) of 
thethird clutch (C-3) is disposed on the input shaft (12), 

15 the support wall (120) fixed to the case (4) is disposed 
axially between the planetary gear set (PU) and the first 
clutch (C-1) and the third clutch (C-3), operating fluid is 
supplied to one of the hydraulic servo (20) of the first 
clutch (C-1 ) and the hydraulic servo (40) of the third clutch 

20 (C-3) via the oil passage provided within the input shaft 
(12) and operating fluid is supplied to the other one of 
the hydraulic servo (20) of the first clutch (C-1) and the 
hydraulic servo (40) of the third clutch (C-3) via the oil 
passage provided within the support wall (1 20), operating 

25 fluid may be supplied to one of the hydraulic servos of 
the first and third clutches by providing two pairs of seal 
rings in total between the boss portion (3b) and the input 
shaft (1 2) and between the hydraulic servo and the input 
shaft (1 2) and to the other one of the hydraulic servos of 

30 the f irst and third clutches by providing a pair of seal rings 
between the hydraulic servo and the support wall (1 20) . 
Thereby, it becomes possible to cut a number of seal 
rings as compared to a case of supplying operating fluid 
to the hydraulic servos of the first and third clutches from 

35 the input shaft (120). Accordingly, the sliding resistance 
of the seal rings may be reduced and the power trans- 
mitting efficiency of the vehicular automatic transmission 
may be improved. 

[0078] A 35th aspect of the invention (see FIG. 18 and 
to others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in the third 
aspect, the hydraulic servo (20) of the first clutch (C-1) 
and the hydraulic servo (40) of the third clutch (C-3) are 
disposed axially on the opposite side of the reduction 
45 planetary gear (DP) from the planetary gear set (PU) . 
[0079] Thereby, the hydraulic servo (20) of the first 
clutch (C-1 ) and the hydraulic servo (40) of the third clutch 
(C-3) may be disposed axially on the opposite side of the 
reduction planetary gear (DP) from the planetary gear 
50 set (PU): 

[0080] A 36th aspect of the invention (see FIG. 18 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in the 35th 
aspect, the hydraulic servo (40) of the third clutch (C-3), 
55 the hydraulic servo (20) of the first clutch (C-1), the hy- 
draulic servo (50) of the fourth clutch (C-4) and the re- 
duction planetary gear (DP) are disposed on the boss 
portion (3b) extending from the case (4) in orderf rom the 
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side of the joint of the boss portion (3b) with the case (4) 
in the axial direction; and 

operating fluid is supplied to the hydraulic servo (40) of 
the third clutch (C-3), the hydraulic servo (20) of the first 
clutch (C-1) and the hydraulic servo (50) of the fourth 
clutch (C-4) respectively from the oil passages provided 
within the boss portion (3b). 

[0081] Because the hydraulic servo (40) of the third 
clutch (C-3), the hydraulic servo (20) of the first clutch 
(C-1), the hydraulic servo (50) of the fourth clutch (C-4) 
and the reduction planetary gear (DP) are disposed on 
the boss portion (3b) extending from the case (4) in order 
from the side of the joint of the boss portion (3b) with the 
case (4) in the axial direction and operating fluid is sup- 
plied to the hydraulic servo (40) of the third clutch (C-3), 
the hydraulic servo (20) of the first clutch (C-1) and the 
hydraulic servo (50) of the fourth clutch (C-4) respectively 
from the oil passages provided within the boss portion 
(3b), operating fluid may be supplied to the hydraulic ser- 
vo (40) of the third clutch (C-3) and the hydraulic servo 
(50) of the third clutch (C-4) by providing a pair of seal 
rings between the hydraulic servos and the boss portion 
(3b) and to the hydraulic servo (20) of the third dutch (C- 
1) by providing two pairs of seal rings between the hy- 
draulic servo and the boss portion (3b). Still more, it is 
possible to shorten the oil passages as compared to a 
case of supplying operatingfluidviatheoil passage within 
the input shaft (12) and thereby to prevent the drop of 
the efficiency and controllability of the vehicular automat- 
ic transmission. 

[0082] A 37th aspect of the invention (see FIG. 1 8 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in the 35th 
or 36th aspect, the first braking means (B-1 ) is disposed 
axially between the reduction planetary gear (DP) and 
the planetary gear set (PU). 

[0083] Becausethefirstbrakingmeans (B-1) is dis- 
posed axially between the reduction planetary gear (DP) 
and the planetary gear set (PU), the friction plate of the 
third clutch (C-3) may be disposed on the outer peripheral 
side of the fourth clutch (C-4) . 

[0084] A 38th aspect of the invention (see FIG. 34 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in the third 
aspect, the hydraulic servo (20) of the first clutch (C-1) 
is disposed axially on the opposite side of the planetary 
gearset (PU)from the reduction planetary gear(DP); and 
the hydraulic servo (40) of the third clutch (C-3) is dis- 
posed between the reduction planetary gear (DP) and 
the planetary gear set (PU). 

[0085] Because the hydraulic servo (20) of the first 
clutch (C-1) is disposed axially on the opposite side of 
the planetary gearset (PU) from the reduction planetary 
gear (DP) and the hydraulic servo (40) of the third clutch 
(C-3) is disposed between the reduction planetary gear 
(DP) and the planetary gear set (PU), operating fluid may 
be supplied to the hydraulic servo (20) of the third clutch 
(C-1) by providing a pair of seal rings between the hy- 



draulic servo (20) and the input shaft (12) and to the hy- 
draulic servo (40) of the third clutch (C-3) by providing a 
pair of seal rings between the hydraulic servo (40) and 
a center support, i.e., two pairs of seal rings in total. 
5 Thereby, it becomes possible to cut a number of seal 
rings, to cut the sliding resistance of the seal rings and 
to improve the power transmitting efficiency of the vehic- 
ular automatic transmission. 

[0086] Still more, because the hydraulic servo (20) of 

10 the third clutch (C-1 ) and the hydraulic servo (40) of the 
third clutch (C-3) are disposed separately on the both 
sides of the planetary gear set (PU) in the axial direction, 
members for linking the first clutch (C-1 ), the third clutch 
(C-3) andthefourth clutch (C-4) with the respective rotary 

15 elements of the planetary gear set (PU) may be short- 
ened and thus the vehicular automatic transmission may 
be lightened. Accordingly, because those link members 
are shortened and lightened, inertia torque may be low- 
ered and the controllability of the vehicular automatic 

20 transmission may be improved. 

[0087] Further, because the hydraulic servo (20) of the 
third clutch (C-1) is disposed axially on the opposite side 
of the planetary gearset (PU) from the reduction plane- 
tary gear (DP), it becomes possible to prevent the con- 

25 centrat/j^ofthe oil passages forsupplying operating fluid 
and to improve the degree of freedom of design. 
[0088] A 39th aspect of the invention (see FIG. 36 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in the third 

30 aspect, the hydraulic servo (20) of the first clutch (C-1) 
is disposed axially on the opposite side of the planetary 
gearset (PU) from the reduction planetary gear (DP); and 
the hydraulic servo (40) of the third clutch (C-3) is dis- 
posed on the opposite side of the reduction planetary 

35 gear (DP) from the planetary gear set (PU). 

[0089] Because the hydraulic servo (20) of the first 
clutch (C-1) is disposed axially on the opposite side of 
the planetary gearset (PU) from the reduction planetary 
gear (DP) and the hydraulic servo (40) of the third clutch 

*o (C-3) is disposed on the opposite side of the reduction 
planetary gear (DP) from the planetary gear set (PU), 
operating fluid may be supplied to the hydraulic servo 
(20) of the third clutch (C-1) by providing a pair of seal 
rings between the hydraulic servo (20) and the input shaft 

45 (12) and to the hydraulic servo (40) of the third clutch (C- 
3) by providing a pair of seal rings between the hydraulic 
servo (40) and the boss portion (3b), i.e. , two pair of seal 
rings in total. Thereby, it becomes possible to cut a 
number of seal rings, to cut the sliding resistance of the 

50 seal rings and to improve the powertransmitting efficien- 
cy of the vehicular automatic transmission. 
[0090] Still more, because the hydraulic servo (20) of 
the third clutch (C-1) and the hydraulic servo (40) of the 
third clutch (C-3) are disposed separately on the both 

5 5 sides of the planetary gearset (PU) in the axial direction, 
the members for linking the first clutch (C-1), the third 
clutch (C-3) andthefourth clutch (C-4) with the respective 
rotary elements of the planetary gear set (PU) may be 
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shortened and thus the vehicular automatic transmission 
may be lightened. Accordingly, because those link mem- 
bers are shortened and 1 ightened, inertia torque may 
be lowered and the controllability of the vehicular auto- 
matic transmission may be improved. 
[0091] Further, because the hydraulic servo (20) of the 
third clutch (C-1 ) is disposed axially on the opposite side 
of the planetary gear set (PU) from the reduction plane- 
tary gear (DP), it becomes possible to prevent the con- 
centration of the oil passages forsupplying operating fluid 
and to improve the degree of freedom of design. 
[0092] A 40th aspect of the invention (see FIG. 1 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in any one 
of the third through 39th aspects, the second clutch (C- 
2) is disposed axially on the opposite side of the planetary 
gear set (PU) from the reduction planetary gear (DP). 
[0093] Because the second clutch (C-2) is disposed 
axially on the opposite side of the planetary gear set (PU) 
from the reduction planetary gear (DP), the second clutch 
(C-2) may be linked with the third rotary element without 
crossing each other with the members for linking the first 
and third clutches with the first and second rotary ele- 
ments of the planetary gear set (PU). Still more, the plan- 
etary gear set (PU) and the reduction planetary gear (DP) 
may be disposed relatively closely from each other and 
the transmitting member for transmitting the reduced ro- 
tation, i.e., the transmitting member for transmitting a 
large torque, may be shortened. Thereby, the controlla- 
bility of the vehicular automatic transmission may be im- 
proved by lightening the vehicular automatic transmis- 
sion and cutting the inertia. 

[0094] A 41st aspect of the invention (see FIG. 1 9 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in any one 
of the third through 39th aspects, the second clutch (C- 
2) is disposed axially between the reduction planetary 
gear (DP) and the planetary gear set (PU). 
[0095] Because the second clutch (C-2) is disposed 
axially between the reduction planetary gear (DP) and 
the planetary gearset(PU),thefirst through fourth clutch- 
es may be disposed together on one side of the planetary 
gear set (PU). In case of mounting the automatic trans- 
mission in an FR-type vehicle in particular, the planetary 
gear set (PU) and the output members may be closely 
disposed and the member for linking the planetary gear 
set (PU) with the output members, i.e., the member for 
transmitting a large torque, may be shortened. Thereby, 
the controllability of the vehicular automatic transmission 
may be improved by lightening the vehicular automatic 
transmission and by cutting the inertia. Still more, be- 
cause the second clutch (C-2) whose capacity for trans- 
mitting torque can be relatively small is disposed on the 
inner peripheral side of the first and third clutches which 
are required to have a capacity fortransmitting a relatively 
large torque, the vehicular automatic transmission may 
be compactly built as compared to a case of disposing 
the second clutch (C-2) on the outer peripheral side. 



[0096] A 42nd aspect of the invention (see FIG. 1 1 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in any one 
of the third through 41st aspects, the reduced rotation of 
5 the reduction planetary gear (DP) is inputted to the clutch 
drum (22) of the first clutch (C-1) forming the hydraulic 
servo (20) of the first clutch (C-1) when the first clutch 
(C-1) engages. 

[0097] Because the reduced rotation of the reduction 
io planetary gear (DP) is inputted to the clutch drum (22) of 
the first clutch (C-1) forming the hydraulic servo (20) of 
the first clutch (C-1) when the first clutch (C-1) engages, 
the reduced rotation is not inputted to the clutch drum 
(22) of the first clutch (C-1 ) when the first clutch (C-1 ) is 
15 not engaged even if a driver races an engine in Neutral 
or Parking range for example and the input shaft rotates. 
Accordingly, it is possible to prevent the whole hydraulic 
servo (20) of the third clutch (C-1) from rotating and to 
prevent a drag of the first clutch (C-1 ) from occurring due 
20 to centrifugal hydraulic pressure generated in the oil 
chamber. 

[0098] A 43rd aspect of the invention (see FIG. 2 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in any one 

25 of the third through 42nd aspects, the reduced rotation 
of the reduction planetary gear (DP) is inputted to the 
clutch drum (42) of the third clutch (C-3) forming the hy- 
draulic servo (40) of the third clutch (C-3) when the third 
clutch (C-3) engages. 

30 [0099] Because the reduced rotation of the reduction 
planetary gear (DP) is inputted to the clutch drum (42) of 
the third clutch (C-3) forming the hydraulic servo (40) of 
thethird clutch (C-3) when the third clutch (C-3) engages, 
the reduced rotation is not inputted to the clutch drum 

35 (42) of the third clutch (C-3) when the third clutch (C-3) 
is not engaged even if the driver races the engine in Neu- 
tral or Parking range for example and the input shaft ro- 
tates. Accordingly, it is possible to prevent the whole hy- 
draulic servo (40) of the third clutch (C-3) from rotating 

40 and to prevent a drag of the third clutch (C-3) from oc- 
curring due to centrifugal hydraulic pressure generated 
in the oil chamber. 

[0100] A 44th aspect of the invention (see FIG. 2 and 
others for example) is characterized in that in the vehic- 

45 ular automatic transmission (1 ) as described in any one 
of the third through 43rd aspects, the inputted rotation of 
the input shaft (12) is inputted to the clutch drum (52) of 
the fourth clutch (C-4) forming the hydraulic servo (50) 
of the fourth clutch (C-4) when the fourth clutch (C-4) 

so engages. 

[0101] Because the inputted rotation of the input shaft 
(1 2) is inputted to the clutch drum (52) of the fourth clutch 
(C-4) forming the hydraulic servo (50) of the fourth clutch 
(C-4) when the fourth clutch (C-4) engages, the inputted 
55 rotation is not inputted to the clutch drum (52) of the fourth 
clutch (C-4) when the fourth clutch (C-4) is not engaged 
even if the driver races the engine in Neutral or Parking 
range for example and the input shaft rotates. Accord- 
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ingly, it is possible to prevent the whole hydraulic servo 
(50) of the third clutch (C-4) from rotating and to prevent 
a drag of the fourth clutch (C-4) from occurring due to 
centrifugal hydraulic pressure generated in the oil cham- 
ber. . 5 
[0102] A 45th aspect of the invention (see FIG. 1 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in any one 
of the third through 44th aspects, the planetary gear set 
(PU) has the second sun gear (S2), the third sun gear 10 
(S3), the third pinion gear (P3) engaging with the third 
sun gear (S3), the fourth pinion gear (P4) engaging with 
the second sun gear (S2) and with the third pinion gear 
(P3), the carrier (CR2) rotatably supporting the third and 
fourth pinion gears (P3 and P4) and the ring gear (R2) 15 
engaging with the fourth pinion gear (P4); 
the first rotary element consists of the second sun gear 

(52) ; 

the second rotary element consists of the third sun gear 

(53) ; 20 
the third rotary element consists of the second carrier 
(CR2); and 

the fourth rotary element consists of the second ring gear 
(R2) . 

[0103] Thereby, the planetary gear set (PU) may be 25 
composed of the so-called Ravigneoux type planetary 
gear and a good gear ratio may be obtained even though 
it is capable of preventing the respective rotary elements 
from rotating at high speed. 

[0104] A 46th aspect of the invention (see FIG. 1 and 30 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in the 45th 
aspect, the planetary gear set (PU) is the Ravigneoux 
type planetary gear in which the secondringgear (R2) is 
disposed on one side of the outer peripheral side thereof; 35 
and 

a friction plate (71) of the second brake B-2 is disposed 
on the other side of the outer peripheral side of the plan- 
etary gear set (PU). 

[0105] Because the planetary gear set (PU) is the *o 
Ravigneoux type planetary gear in which the second ring 
gear (R2) is disposed on one side of the outer peripheral 
side and the friction plate (71) of the second brake (B-2) 
is disposed on the other side of the outer peripheral side 
of the planetary gear set (PU), the friction plate (71) of 45 
the second brake (B-2) may be disposed on the position 
radially overlapping with the planetary gearset(PU) while 
maintaining the capacity and reducing the diameter 
thereof. Accordingly, it is possible to compactly build the 
vehicular automatic transmission in the radial direction so 
and to shorten in the axial direction. 
[0106] A 47th aspect of the invention (see FIGs. 3 
through 5 for example) is characterized in that the vehic- 
ular automatic transmission (1) as described in any one 
of the third through 46th aspects is capable of attaining: 55 

a forward first speed stage by engaging the first 
clutch (C-1) and fastening the second brake (B-2); 



a forward second speed stage by engaging the first 
clutch (C-1) and fastening the first braking means 
(B-1); 

a forward third speed stage by engaging the first 
clutch (C-1 ) and the third clutch (C-3); 
a forward fourth speed stage by engaging the first 
clutch (C-1) and the fourth clutch (C-4); 
a forward fifth speed stage by engaging the first 
clutch (C-1) and the second clutch (C-2); 
a forward sixth speed stage by engaging the second 
clutch (C-2) and the fourth clutch (C-4); 
a forward seventh speed stage by engaging the sec- 
ond clutch (C-2) and the. third clutch (C-3); 
a forward eighth speed stage by engaging the sec- 
ond clutch (C-2) and fastening the first braking 
mesr s (B-1); and 

a reverse stage by engaging the third clutch (C-3) or 
the fourth clutch (C-4) and fastening the second 
braking means (B-2). 

[0107] Thereby, the vehicular automatic transmission 
is capable of attaining the forward first speed stage by 
engaging the first clutch (C-1) and fastening the second 
braking means (B-2), the forward second speed stage 
by engaging the first clutch (C-1) and fastening the first 
bra ; - ^ans (B-1), the forward third speed stage by 
ena ine first clutch (C-1) and the third clutch (C-3), 
the inward fourth speed stage by engaging the first 
clutch (C-1 ) and the fourth clutch (C-4), the forward fifth 
speed stage by engaging the first clutch (C-1) and the 
second clutch (C-2), the forward sixth speed stage by 
engaging the second clutch (C-2) and the fourth clutch 
(C-4), the forward seventh speed stage by engaging the 
second clutch (C-2) and the third clutch (C-3), the forward 
eighth speed stage by engaging the second clutch (C-2) 
and fastening the first braking means (B-1), and the re- 
verse stage by engaging the third clutch (C-3) or the 
fourth clutch (C-4) and fastening the second braking 
means (B-2), respectively. 

[0108] A 48th aspect of the invention (see FIG. 1 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in any one 
of the third through 47th aspects, the reduction planetary 
gear (DP) and the planetary gear set (PU) are disposed 
coaxially and in line in the axial direction. 
[010^ 3ecause the reduction planetary gear (DP) and 
the i: ry gear set (PU) are disposed coaxially and 
in line .« axial direction, the automatic transmission 
may be readily mounted in an FR-type vehicle. 
[0110] A 49th aspect of the invention (see FIG. 6 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in any one 
of the third through 48th aspects, the fourth clutch (C-4) 
is removable. 

[0111] Because the fourth clutch (C-4) is removable, 
it is possible to provide the vehicular automatic transmis- 
sion capable of attaining the forward sixth speed stage 
and the reverse first speed stage while using the parts 
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of the vehicular automatic transmission as they are other 
than the fourth clutch (C-4). Accordingly, it becomes pos- 
sible to line up the vehicular automatic transmission of 
the forward eighth speed stage having the fourth clutch 
(C-4) for example and the vehicular automatic transmis- 
sion of the forward sixth speed stage which requires no 
fourth clutch, without increasing the cost. 
[0112] A 50th aspect of the invention (see FIG. 1 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in any one 
of the third through 49th aspects, the output member de- 
scribed above is an output shaft (15) for transmitting a 
rotation coaxially with the input shaft (12). 
[01 1 3] Thereby, the vehicular automatic transmission 
may be suitably used for the FR-type vehicle. 
[0114] A 51st aspect of the invention (see FIG. 24 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in any one 
of the third through 49th aspects, the output member de- 
scribed above Is a counter gear (150) that transmits a 
rotation to a shaft parallel with the input shaft (12). 
[0115] Thereby, the vehicular automatic transmission 
may be suitably used in an FF-type vehicle. 
[0116] A 52nd aspect of the invention (see FIG. 24 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in the 51st 
aspect, the counter gear (150) and a support wall (130) 
forsupportingthecountergear(150) are disposed axially 
between the reduction planetary gear (DP) and the plan- 
etary gear set (PU). 

[0117] Thereby, operating fluidmaybe supplied to the 
hydraulic servo from the support wall (1 30) when the hy- 
draulic servo of the clutch adjoins the support wall (130) 
and a number of seal rings may be cut as compared to 
a case of supplying operating fluid from the input shaft 
(12). Thereby, it becomes possible to prevent the drop 
of the efficiency and controllability of the vehicular auto- 
matic transmission. When a multi-plate type brake ad- 
joins the support wall (130), a part of the support wall 
(1 30) may be used in common as a cylinder member of 
the brake. It also allows a number of parts to be cut and 
the weight of the vehicular automatic transmission to be 
lightened. 

[01 18] A 53rd aspect of the invention (see FIG. 37 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (T) as described in the 51st 
aspect, the counter gear (1 50) is disposed axially on the 
opposite side of the planetary gear set (PU) from the 
reduction planetary gear (DP). 

[0119] A 54th aspect of the invention (see FIG. 37 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1 ) as described in the 53rd 
aspect, the counter gear (150) is disposed on a boss 
portion (3d) extending from a side wall (3c) of the case 
(4) axially on the opposite side of the planetary gear unit 
(PU) from the reduction planetary gear (DP) . 
[01 20] Because the counter gear (1 50) is disposed on 
the boss portion (3d), it becomes possible to eliminate 



the support wall, to cut a number of parts and to lighten 
the vehicular automatic transmission. 
[0121] A 55th aspect of the invention (see FIG. 37 and 
others for example) is characterized in that in the vehic- 
5 ular automatic transmission (1 ) as described in the 53rd 
or 54th aspect, the counter gear (1 50) is disposed axially 
at an end position on the opposite side of the input shaft 
(12) within the case (4). 

[0122] Thereby, the vehicular automatic transmission 
10 suitably used for the FF-type vehicle may be readily con- 
verted into one for use in the FR-type vehicle. 
[0123] A 56th aspect of the invention (see FIG. 54 and 
others for example) is characterized in that in the vehic- 
ular automatic transmission (1) as described in the 53rd 
15 aspect, the counter gear (150) is disposed axially at an 
end position on the side of the input shaft (12) within the 
case (4). 

[0124] Because the counter gear (150) may be dis- 
posed closer to the input side in the vehicular automatic 
20 transmission and closer to the axial position of a differ- 
ential unit, an axial length of a counter shaft may be short- 
ened. 

[0125] It is noted that the reference numerals within 
the parentheses are cited for the purpose of collating the 

25 parts with those in the drawings and FIG. Nos. within the 
parentheses are cited for the purpose of making refer- 
ence to examples of collated typical drawings. Accord- 
ingly, they are cited for convenience for facilitating the 
understanding of the invention and by no means affect 

30 the composition of the scope of Claims of the invention. 

Brief Description of Drawings 
[0126] 

35 

FIG. 1 is a section view showing an automatic trans- 
mission 1-, according to a first embodiment of the 
invention; 

FIG. 2 is an enlarged section view showing a part of 
40 a transmission mechanism 2 n ; 

FIG. 3 is a skeleton view of the automatic transmis- 
sion 1 A \ 

FIG. 4 is an operation table of the automatic trans- 
mission 1-,; 

45 FIG. 5 is a speed diagram of the automatic transmis- 
sion 1^ 

FIG. 6 is a section view showing an automatic trans- 
mission 1 2 according to a second embodiment; 
FIG. 7 is a skeleton view of the automatic transmis- 
50 sion 1 2 ; 

FIG. 8 is an operation table of the automatic trans- 
mission 1 2 ; 

FIG. 9 is a speed diagram of the automatic transmis- 
sion 1 2 ; 

55 FIG. 1 0 is a section view showing an automatictrans- 
mission 1 3 according to a third embodiment; 
FIG. 1 1 is an enlarged section view showing a part 
of a transmission mechanism 2 3 ; 
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FIG. 12 is an enlarged section view showing a part 
of an automatic traf •.mission 1 4 according to a fourth 
embodiment; 

FIGs. 13Aand 13BsN:>waringgearR1 and a piston 
member (43), wherein FIG. 13Ais an enlarged sec- s 
tion view seen from its axial direction and FIG. 13B 
is a section view taken along an arrow A-A in FIG. 
13A; 

FIG. 14A and 1 4B are section views showing an input 
shaft, wherein FIG. 14A is a partially enlarged sec- 10 
tion view and FiG. 14B is a section view taken along 
an arrow B-B in FIG. 14A; 

FIG. 15 is a section view showing an automatic trans- 
mission 1 5 according to a fifth embodiment; 
FIG. 16isasectionviewshowinganautomatictrans- 15 
mission 1 6 according to a sixth embodiment; 
FIG. 17 is a diagrammatic section view showing an 
automatic transmission 1 7 according to a seventh 
embodiment; 

FIG. 18 is a diagrammatic section view showing an 20 
automatic transmission 1 8 according to an eighth 
embodiment; 

FIG. 19 is a diagrammatic section view showing an 
automatic transmission 1 9 according to a ninth em- 
bodiment; 25 
FIG. 20. is a diagrammatic section view showing an 
automatic transmission 1 10 according to a tenth em- 
bodiment; 

FIG. 21 is a diagrammatic section view showing an 
automatic transmission 1 11 according to an eleventh 30 
embodiment; 

FIG. 22 is a diagrammatic section view showing an ' 
automatic transmission 1 12 according to a twelfth 
embodiment; 

FIG. 23 is a diagrammatic section view showing an 35 
automatic transmission 1 13 according to a thirteenth 
embodiment; 

FIG. 24 is a diagrammatic section view showing an 
automatic transmission 1 14 according to a fourteenth 
embodiment; 40 
FIG. 25 is a diagrammatic section view showing an 
automatic transmission 1 15 according to a fifteenth 
embodiment; 

FIG. 26 is a diagrammatic section view showing an 
automatic transmission 1 16 according to a sixteenth 45 
embodiment; 

FIG. 27 is a diagrammatic section view showing an 
automatic transmission 1 17 according to a seven- 
teenth embodiment; 

FIG. 28 is a diagrammatic section view showing an so 
automatic transmission 1 18 according to an eight- 
eenth embodiment 

FIG. 29 is a diagrammatic section view showing an 
automatic transmission 1 19 according to a nine- 
teenth embodiment; 55 
FIG. 30 is a diagrammatic section view showing an 
automatic transmission 1 20 according to a 20th em- 
bodiment; 



FIG. 31 is a diagrammatic section view showing an 
automatic transmission 1 21 according to a 21st em- 
bodiment; 

FIG. 32 is a diagrammatic section view showing an 
automatic transmission 1 22 according to a 22nd em- 
bodiment; 

FIG. 33 is a diagrammatic section view showing an 
automatic transmission 1 23 according to a 23rd em- 
bodiment; 

FIG. 34 is a diagrammatic section view showing an 
automatic transmission 1 24 according to a 24th em- 
bodiment; 

FIG. 35 is a diagrammatic section view showing an 
automatic transmission 1 25 according to a 25th em- 
bodiment; 

FIG. 36 is a diagrammatic section view showing an 
automatic transmission 1 26 according to a 26th em- 
bodiment; 

FIG. 37 is a diagrammatic section view showing an 
automatic transmission 1 27 according to a 27th em- 
bodiment; 

FIG. 38 is a diagrammatic section view showing an 
automatic transmission 1 28 according to a 28th em- 
bodiment; 

FIG. 39 is a diagrammatic section view showing an 
automatic transmission 1 29 according to a 29th em- 
bodiment; 

FIG. 40 is a diagrammatic section view showing an 
automatic transmission 1 30 according to a 30th em- 
bodiment; 

FIG. 41 is a diagrammatic section view showing an 
automatic transmission 1 31 according to a 31st em- 
bodiment; 

FIG. 42 is a diagrammatic section view showing an 
automatic transmission 1 32 according to a 32nd em- 
bodiment; 

FIG. 43 is a diagrammatic section view showing an 
automatic transmission 1 33 according to a 33rd em- 
bodiment; 

FIG. 44 is a diagrammatic section view showing an 
automatic transmission 1^ according to a 34th em- 
bodiment; 

FIG. 45 is a diagrammatic section view showing an 
automatic transmission 1 35 according to a 35th em- 
bodiment; 

FIG. 46 is a diagrammatic section view showing an 
automatic transmission 1 36 according to a 36th em- 
bodiment; 

FIG. 47 is a diagrammatic section view showing an 
automatic transmission 1 37 according to a 37th em- 
bodiment; 

FIG. 48 is a diagrammatic section view showing an 
automatic transmission 1 38 according to a 38th em- 
bodiment; 

FIG. 49 is a diagrammatic section view showing an 
automatic transmission 1 39 according to a 39th em- 
bodiment; 

FiG. 50 is a diagrammatic section view showing an 
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automatic transmission 1 40 according to a 40th em- 
bodiment; 

FIG. 51 is a diagrammatic section view showing an 
automatic transmission 1 1 1 according to a 41 st em- 
bodiment; 5 
FIG. 52 is a diagrammatic section view showing an 
automatic transmission 1 42 according to a 42nd em- 
bodiment; 

FIG. 53 is a diagrammatic section view showing an 
automatic transmission 1 43 according to a 43rd em- 10 
bodiment; 

FIG. 54 is a diagrammatic section view showing an 
automatic transmission 1 44 according to a 44th em- 
bodiment; 

FIG. 55 is a diagrammatic section view showing an 15 
automatic transmission 1 45 according to a 45th em- 
bodiment; 

FIG. 56 is a diagrammatic section view showing an 
automatic transmission 1 46 according to a 46th em- 
bodiment; 20 
FIG. 57 is a diagrammatic section view showing an 
automatic transmission 1 47 according to a 47th em- 
bodiment; 

FIG. 58 is a diagrammatic section view showing an 
automatic transmission 1 48 according to a 48th em- 25 
bodiment; 

FIG. 59 is a diagrammatic section view showing an 
automatic transmission 1 49 according to a 49th em- 
bodiment; 

FIG. 60 is a diagrammatic section view showing an 30 
automatic transmission 1 50 according to a 50th em- 
bodiment; 

FIG. 61 is a diagrammatic section view showing an 
automatic transmission 1 51 according to a 51 st em- 
bodiment; 35 
FIG. 62 is a diagrammatic section view showing an 
automatic transmission 1 52 according to a 52nd em- 
bodiment; 

FIG. 63 is a diagrammatic section view showing an 
automatic transmission 1 53 according to a 53rd em- *o 
bodiment; 

FIG. 64 is a diagrammatic section view showing an 
automatic transmission 1 54 according to a 54th em- 
bodiment; 

FIG. 65 is a diagrammatic section view showing an 45 
automatic transmission 1 5S according to a 55th em- 
bodiment; 

FIG. 66 is a diagrammatic section view showing an 
automatic transmission 1 56 according to a 56th em- 
bodiment; 50 
FIG. 67 is a diagrammatic section view showing an 
automatic transmission 1 57 according to a 57th em- 
bodiment; 

FIG. 68 is a diagrammatic section view showing an 
automatic transmission 1 58 according to a 58th em- 55 
bodiment; 

FIG. 69 is a diagrammatic section view showing an 
automatic transmission 1 59 according to a 59th em- 



bodiment; 

FIG. 70 is a diagrammatic section view showing an 
automatic transmission 1 60 according to a 60th em- 
bodiment; 

FIG. 71 is a diagrammatic section view showing an 
automatic transmission 1 61 according to a 61st em- 
bodiment; 

FIG. 72 is a diagrammatic section view showing an 
automatic transmission 1 62 according to a 62nd em- 
bodiment; 

FIG. 73 is a diagrammatic section view showing an 
automatic transmission 1 63 according to a 63rd em- 
bodiment; 

FIG. 74 is a diagrammatic section view showing an 
automatic transmission 1 M according to a 64th em- 
bodiment; 

FIG. 75 is a diagrammatic section view showing an 
automatic transmission 1 65 according to a 65th em- 
bodiment; 

FIG. 76 is a diagrammatic section view showing an 
automatic transmission 1 66 according to a 66th em- 
bodiment; 

FIG. 77 is a diagrammatic section view showing an 
automatic transmission 1 67 according to a 67th em- 
bodiment; 

FIG. 78 is a diagrammatic section view showing an 
automatic transmission 1 68 according to a 68th em- 
bodiment; 

FIG. 79 is a diagrammatic section view showing an 
automatic transmission 1 69 according to a 69th em- 
bodiment; 

FIG. 80 is a diagrammatic section view showing an 
automatic transmission 1 70 according to a 70th em- 
bodiment; and 

FIG. 81 is a diagrammatic section view showing an 
automatic transmission 1 71 according to a 71st em- 
bodiment. 

Best Modes for Carrying out the Invention 
<First Embodiment 

[0127] A first embodiment of the invention will be ex- 
plained with reference to FIGs. 1 through 5. FIG. 1 is a 
section view showing an automatic transmission 1 ., ac- 
cording to a first embodiment of the invention, FIG. 2 is 
an enlarged section view showing a part of a transmission 
mechanism 2 1( FIG. 3 is a skeleton view of the automatic 
transmission 1 1? FIG. 4 is an operation table of the auto- 
matic transmission 1 1 , and FIG. 5 is a speed chart of the 
automatic transmission 1-,. 

[0128] It is noted that the following explanation will be 
made so that upper, lower, left and right directions in 
FIGs. 1, 2 and 3 correspond to "upper", "lower", "front" 
and "rear" directions in the actual vehicular automatic 
transmission (or referred to simply as "automatic trans- 
mission" hereinafter) 1 v Accordingly, while an input shaft 
1 1 of the automatic transmission 1 1 as well as an input 
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shaft 12, an intermediate shaft 13 and an output shaft 
(output member) 1 5 of a transmission mechanism 2-, are 
shown on one straight line in order from the left to right 
nearly at the middle of the vertical direction in FIGs . 1 
and 3, they are actually aligned in this order from the front 
to rear. Here, the input shaft 12 and the intermediate 
shaft 13 described above are combined in a body and 
compose an 'input shaft' in a broad sense because the 
rear part of the input shaft 12 is spline-coupled with the 
front part of the intermediate shaft 13. Still more, the di- 
rection of the input shaft along the longitudinal direction 
will be referred to as the "axial direction" and the direction 
orthogonal to the axial direction as the "radial direction". 
Further, as for the position in the radial direction, the side 
closer to the axis will be referred to as the "inner diametric 
side (inner peripheral side)" and the side farther from the 
axis as the "outer diametric side (outer peripheral side)" 
hereinafter. 

[0129] At first, a schematic structure of the automatic 
transmission 1., to which the invention is applicable will 
be explained with reference to FIG. 3. As shown in FIG. 
3, the automatic transmission 1., that may be suitably 
used for an FR (front engine rear drive) type vehicle has 
the input shaft 1 1 of the automatic transmission 1 1 that 
may be connected to an engine not shown and is provid- 
ed with a torque converter 7 and the transmission mech- 
anism 2., centering on the axis of the input shaft 1 1 . 
[01 30] The torque converter 7 has a pump impeller 7a 
connected to the input shaft 11 of the automatic trans- 
mission 1 , and a turbine runner 7b to which the rotation 
of the pump impeller 7a is transmitted through an inter- 
mediary of operating fluid. The turbine runner 7b is con- 
nected to the input shaft 12 of the transmission mecha- 
nism 2, disposed coaxially with the input shaft 11. The 
torque converter 7 is also provided with a lockup clutch 
10. When the lockup clutch 10 engages through a hy- 
draulic control made by a hydraulic control unit not 
shown, the rotation of the input shaft 1 1 of the automatic 
transmission 1 1 is transmitted directly to the input shaft 

12 of the transmission mechanism 2 V 

[0131] The transmission mechanism 2 A is provided 
with a planetary gear (reduction planetary gear) DP and 
a planetary gear unit (planetary gear set) PU on the input 
shaft 1 2 (and more specifically on the intermediate shaft 

13 described later). The planetary gear DP is provided 
with a sun gear (first sun gear) S1 , a carrier (first carrier) 
CR1 and a ring gear (first ring gear) R1 . It is a so-called 
double pinion planetary gear having a pinion (first pinion 
gear) P1 engaging with the sun gear S1 and a pinion 
(second pinion gear) P2 engaging with the ring gear (R1 ) 
in a manner of engaging each other with the carrier CR1 . 
[0132] The planetary gear unit PU has four rotary ele- 
ments, i.e., a sun gear S2 (one of two rotary elements, 
i.e., a first rotary element or a second sun gear), a sun 
gear S3 (one of the two rotary elements, i.e., a second 
rotary element or a third sun gear), a carrier CR2 (CR3) 
(a third rotary element or a second carrier) and a ring 
gear R3 (R2) (a fourth rotary element or a second ring 



gear). It is a so-called Ravigneoux type planetary gear 
having a long pinion P4 engaging with the sun gear S2 
and the ring gear R3 and a short pinion PS engaging with 
the sun gear S3 in a manner of engaging each other with 
5 the carrier CR2. 

[0133] The sun gear S1 of the planetary gear DP is 
connected with a boss portion 3b that is fixed in a body 
with a mission case 3 described in detail later so that its 
rotation is fixed. The carrier CR1 is connected with the 

to input shaft 1 2 so as to rotate equally with the rotation of 
the input shaft 12 (hereinafter referred to as "inputted 
rotation") and is also connected with a fourth clutch C-4 
(input transmitting clutch). The ring gear R1 rotates at 
the "reduced rotation" reduced from the inputted rotation 

15 in connection with the fixed sun gear S1 and the carrier 
CR1 that rotates at the inputted rotation and is connected 
with a first clutch C-1 (reduction transmitting clutch) and 
a third clutch C-3 (reduction transmitting clutch). 
[0134] The sun gear S2 of the planetary gear unit PU 

20 is connected with a first brake B-1 , i.e., braking means, 
so that it may be fixed to the mission case 3 and is also 
connected with the fourth and third clutches C-4 and C- 
3 so that the inputted rotation of the carrier CR1 may be 
inputted thereto via the fourth clutch C-4 and so that the 

25 reduced rotation of the ring gear R1 may be inputted 
thereto via the third clutch C-3, respectively. Still more, 
the sun gear S3 is connected with the first clutch C-1 so 
that the reduced rotation of the ring gear (R1) may be 
inputted thereto. 

30 [0135] The carrier CR2 is connected with the second 
clutch C-2 to which the rotation of the input shaft 12 is 
inputted via the intermediate shaft 1 3 so that the tno utted 
rotation may be inputted via the second clutch C-2. It is 
also connected with a one-way clutch F1 and a second 

35 brake B-2 as braking means so that its rotation in one 
direction is restricted with respect to the mission case 3 
via the one-way clutch F-1 and so that its rotation may 
be fixed through an intermediary of the second brake B- 
2. The ring gear R3 is connected with the output shaft 

to (output member) 15 for outputting the rotation to driving 
wheels not shown. 

[0136] Next, operations of the transmission mecha- 
nism 2 y will be explained based or structure de- 
scribed above with reference to FIG 4 and 5. 't is 

45 noted that in the speed ccagram in r ■ 5, the vertical 
axis indicates a number of rotations ot each rotary ele- 
ment (gear) and the horizontal axis corresponds to a gear 
ratio of the respective rotary elements. In the part of the 
planetary gear DP in the speed diagram, the vertical line 

50 at the lateral end (on the left in F!G. 5) corresponds to 
the sun gear S1 . The other vertical i.vss correspond, in 
order to the right in the diagram, tc the ring gear R1 and 
the carrier CR1 , respectively. Still more, in the part of the 
planetary gear unit PU in the speed diagram, the vertical 

55 line at the lateral end (on the right in FIG. 5) corresconds 
to the sun gear S3. The other vertical lines correspond, 
in order to the left in the diagram, to the ring gear R3 
(R2), the carrierCR2 (CR3) and the sun gearS2, respec- 
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tively. 

[0137] For example, in case of a forward first speed 
stage (1st) in D (drive) range, the first clutch C-1 and the 
one-way clutch F-1 engage as shown in FIG. 4. Then, 
as shown in FIGs. 3 and 5, the rotation of the ring gear s 
R1 at the reduced rotation reduced by the fixed sun gear 
S1 and the carrier CR1 rotating at the inputted rotation 
is inputted to the sun gear S3 via the first clutch C-1 . 
Further, the carrier CR2 is restricted so as to rotate in 
one direction (normal rotating direction) and is prevented 10 
from rotating in the reverse direction, i.e., it is locked from 
rotating in reverse. Then, the reduced rotation inputted 
to the sun gear S3 is outputted to the ring gear R3 via 
the fixed carrier CR2 and the output shaft 1 5 outputs the 
normal rotation of the forward first speed stage. 15 
[0138] It is noted that when an engine brake is on 
(coasting time), the condition of the forward first speed 
stage is kept in a manner of fastening the second brake 
B-2 to fix the carrier CR2 and to prevent the carrier CR2 
from rotating normal. Because the one-way clutch F-1 20 
prevents the carrier CR2 from rotating in the reverse di- 
rection and allows the normal rotation in the forward first 
speed stage, the forward first speed stage in shifting from 
a non-Driving range to a Driving range for example may 
be achieved smoothly by automatically engaging the 25 
one-way clutch F-1. 

[01 39] In case of a forward second speed stage (2nd)), 
the first clutch C-1 engages and the first brake B-1 is 
fastened as shown in FIG. 4. Then, as shown in FIGs . 
3 and 5, the rotation of the ring gear R1 at the reduced 30 
rotation reduced by the fixed sun gear S1 and the carrier 
CR1 rotating at the inputted rotation is inputted to the sun 
gear S3 via the first clutch C-1 . Still more, the rotation of 
the sun gear S2 is fixed because the first brake B-1 is 
fastened. Then, the carrier CR2 rotates at a reduced ro- 35 
tation whose speed is lower than that of the sun gear S3, 
the reduced rotation inputted to the sun gear S3 is out- 
putted to the ring gear R3 via the carrier CR2 and the 
output shaft 15 outputs the normal rotation of the forward 
second speed stage. 40 
[01 40] In case of a forward third speed stage (3rd), the 
first clutch C-1 and the third clutch C-3 engage as shown 
in FIG. 4. Then, as shown in FIGs. 3 and 5, the rotation 
of the ring gear R1 at the reduced rotation reduced by 
the fixed sun gear S1 and the carrier CR1 rotating at the 45 
inputted rotation is inputted to the sun gear S3 via the 
first clutch C-1. Further, because the third clutch C-3 en- 
gages, the reduced rotation of the ring gear R1 is inputted 
to the sun gear S2. That is, because the reduced rotation 
of the ring gear R1 is inputted to the sun gear S2 and the 50 
sun gear S3, the planetary gear unit PU is put into a state 
in which it is directly coupled at the reduced rotation. That 
is, the reduced rotation is outputted to the ring gear R3 
as it is and the output shaft 1 5 outputs the normal rotation 
of the forward third speed stage. 55 
[0141] In case of a forward fourth speed stage (4th), 
the first clutch C-1 and the fourth clutch C-4 engage as 
shown in FIG. 4. Then, as shown in FIGs. 3 and 5, the 



rotation of the ring gear R1 at the reduced rotation re- 
duced by the fixed sun gear S1 and the carrier CR1 ro- 
tating at the inputted rotation is inputted to the sun gear 
S3 via the first clutch C-1. Further, because the fourth 
clutch C-4 engages, the inputted rotation of the carrier 
CR1 is inputted to the sun gear S2. Then, the carrier CR2 
rotates at a reduced rotation whose speed is higher than 
that of the sun gear S3, the reduced rotation inputted to 
the sun gear S3 is outputted to the ring gear R3 via the 
carrier CR2 and the output shaft 15 outputs the normal 
rotation of the forward fourth speed stage. 
[0142] In case of a forward fifth speed stage (5th), the 
first clutch C-1 and the second clutch C-2 engage as 
shown in FIG. 4. Then, as shown in FIGs. 3 and 5, the 
rotation of the ring gear R1 at the reduced rotation re- 
duced by the fixed sun gear S1 and the carrier CR1 ro- 
tating at the inputted rotation is inputted to the sun gear 
S3 via the first clutch C-1 . Still more, because the second 
clutch C-2 engages, the inputted rotation is inputted to 
the carrier CR2. Then, a reduced rotation whose speed 
is higher than that of the forward fourth speed stage due 
to the reduced rotation inputted to the sun gear S3 and 
the inputted rotation inputted to the carrier CR2 is out- 
putted to the ring gear R3 and the output shaft 1 5 outputs 
the normal rotation of the forward fifth speed stage. 
[01 43] In case of a forward sixth speed stage (6th), the 
second clutch C-2 and the fourth clutch C-4 engage as 
shown in FIG. 4. Then, as shown in FIGs. 3 and 5, the 
inputted rotation of the carrier CR1 is inputted to the sun 
gear S2 because the fourth clutch C-4 engages. Further, 
because the second clutch C-2 engages, the inputted 
rotation is inputted to the carrier CR2. That is, because 
the inputted rotation is inputted to the sun gear S2 and 
the carrier CR2, the planetary gear unit PU is directly 
coupled at the inputted rotation, the inputted rotation is 
outputted to the ring gear R3 as it is and the output shaft 
1 5 outputs the normal rotation of the forward sixth speed 
stage. 

[01 44] I n case of a forward seventh speed stage (7th), 
the second clutch C-2 and the third clutch C-3 engage 
as shown in FIG. 4. Then, as shown in FIGs. 3 and 5, 
the rotation of the ring gear R1 at the reduced rotation 
reduced by the fixed sun gear S1 and the carrier CR1 
rotating at the inputted rotation is inputted to the sun gear 
S2 via the third clutch C-3. Still more, the inputted rotation 
is inputted to the carrier CR2 as the second clutch C-2 
engages. Then, an over-driven rotation whose speed has 
become slightly higher than that of the inputted rotation 
due to the reduced rotation inputted to the sun gear S2 
and the inputted rotation inputted to the carrier CR2 is 
outputted to the ring gear R3 and the output shaft 15 
outputs the normal rotation of the forward seventh speed 
stage. 

[0145] In case of a forward eighth speed stage (8th), 
the second clutch C-2 engages and the first brake B-1 is 
fastened as shown in FIG. 4. Then, as shown in FIGs. 3 
and 5, the inputted rotation is inputted to the carrier CR2 
because the second clutch C-2 engages. Further, be- 
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cause the first brake B-1 is fastened, the rotation of the 
sun gear S2 is fixed. Then, the inputted rotation of the 
carrier CR2 turns out to be an over-driven rotation whose 
speed is higher than that of the forward seventh speed 
stage described above and is outputted to the ring gear 
R3. Thus, the output shaft 1 5 outputs the normal rotation 
of the forward eighth speed stage. 
[0146] In case of a reverse first speed stage (Rev1), 
the third clutch C-3 engages and the second brake B-2 
is fastened as shown in FIG. 4. Then, as shown in FIGs. 
3 and 5, the rotation of the ring gear R1 at the reduced 
rotation reduced by the fixed sun gear S1 and the carrier 
CR1 rotating at the inputted rotation is inputted to the sun 
gear S2 via the third clutch C-3. Further, because the 
second brake B-2 is fastened, the rotation of the carrier 
CR2 is fixed. Then, the reduced rotation inputted to the 
sun gear S2 is outputted to the ring gear R3 via the fixed 
carrier CR2 and the output shaft 1 5 outputs the reverse 
rotation of the reverse first speed stage. 
[0147] In case of a reverse second speed stage 
(Rev2), the fourth clutch C-4 engages and the second 
brake B-2 is fastened as shown in FIG. 4. Then, as shown 
in FIGs. 3 and 5, because the fourth clutch C-4 engages, 
the inputted rotation of the carrier CR1 is inputted to the 
sun gear S2. Further, because the second brake B-2 is 
fastened, the rotation of the carrier CR2 is fixed. Then, 
the inputted rotation inputted to the sun gear S2 is out- 
putted to the ring gear R3 via the fixed carrier CR2 and 
the output shaft 15 outputs the reverse rotation of the 
reverse second speed stage. 

[0148] It is noted that in P (parking) and N (neutral) 
ranges for example, the firstclutch C-1 , the second clutch 
C-2, the third and fourth clutches C-3 and C-4 are disen- 
gaged. Then, the transmission of power between the car- 
rier CR1 and the sun gear S2 and between the ring gear 
R1 , the sun gear S2 and the sun gear S3, i.e., the trans- 
mission of power between the planetary gear DP and the 
planetary gear unit PU, is disconnected. Still more, the 
transmission of power between the input shaft 12 (the 
intermediate shaft 1 3) and the carrier CR2 is disconnect- 
ed. Thereby, the transmission of powerbetween the input 
shaft 1 2 and the planetary gear unit PU is disconnected. 
That is, the transmission of power between the inputshaft 
12 and the output shaft 15 is disconnected. 
[01 49] Here, the overall schematic structure of the au- 
tomatic transmission 1 or more specifically the relative 
positional relationship among the components will be ex- 
plained briefly with reference to FIG. 1. 
[0150] It is noted that the terms •clutch" (first through 
fourth clutches C-1 through C-4) and "brake" (first brake 
B-1 and second brake B-2) will be used in a sense of 
including friction plates (outer and inner frictional plates) 
and hydraulic servos for engaging/disengaging them in 
the following explanation. 

[0151] As shown in FIG. 1, a case 4 of the automatic 
transmission 1 is formed approximately in a cylindrical 
shape having a large diameter more or less at its front 
side (the left side in FIG. 1) and a small diameter at its 



rear side as a whole. The whole case 4 is composed of 
three partial cases. That is, it is formed by jointing a front 
housing case 6, the intermediary mission case 3 and a 
rear extension case 9, respectively, at joint faces HI and 

5 H2. A flange-like partition member 3a is fixed at the front 
edge of the mission case 3 positioned in the vicinity of 
the front joint face H1 among those joint faces H1 and 
H2. It is noted that a boss portion 3b projects toward the 
rear on the inner diametric side of the rear face of the 

10 partition member 3a. Meanwhile, a flange-like partition- 
ing portion 3c is provided in a body with the mission case 
3 at the rear end of the mission case 3 positioned in the 
vicinity of the rear joint face H2. 

[01 52] The inputshaft 1 1 of the automatic transmission 
15 1 as well as the input shaft 12, the intermediate shaft .* 
and the output shaft 15 of the transmission mechanism 
2 are disposed on the same axis in order from the front 
to the rear side at the center of the case 4 described 
above. As fortheir position in the axial direction, the input 
20 shaft 1 1 of the automatic transmission 1 is positioned at 
the front part of the housing case 6 and the input shaft 

1 2 of the transmission mechanism 2 extends from just 
behind the input shaft 1 1 nearly to the center of the mis- 
sion case 3 by penetrating through the center of the par- 

25 tition member 3a. The front part of the intermediate shaft 

1 3 is spline-coupled with the inside of the rear part of the 
input shaft 1 2 and the rear end thereof extends nearly to 
the rear joint face H2. The front part of the output shaft 
1 5 is fitted around the outer peripheral face of the inter- 
na mediate shaft 13 so as to be relatively rotatable and the 

rear part thereof protrudes out of the rear part of tno ex- 
tension case 9. It is noted that the input shaft 1 2 and the 
intermediate shaft 13 are built in a body as described 
above and compose the input shaft in a broad sense. 
35 [0153] The aforementioned torque converter 7 is 
stored within the housing case 6 on the input shaft 12 of 
thetransmission mechanism 2. An oil pump 8 is disposed 
on the inner diametric side of the partition member 3a 
parting the inside of the housing case 6 from the inside 
40 of the mission case 3. 

[0154] Within the mission case 3, the planetary gear 
unit PU is disposed on the intermediate shaft 1 3 and the 
third clutch C-3, the fourth clutch C-4, the planetary gear 
DP and the first clutch C-1 are disposed axially on the 
45 front side (on one side) of the planetary gear unit PU. 
The fourth clutch C-4 and the planetary gear DP are dis- 
posed on the inner peripheral side of a clutch drum 42 
of the third clutch C-3 described later in detail. Further, 
the first brake B-1 is disposed on the outer peripheral 
50 side of the clutch drum 42 of the third clutch C-3. 

[0155] Meanwhile, the second clutch C-2 is disposed 
axially on the rear side (on the other side) of the planetary 
gear unit PU. The second brake B-2 is disposed on the 
outer peripheral side of the planetary gear unit PU and 
55 the one-way clutch F-1 is disposed between the planetary 
gear unit PU and the first clutch C-1 . 
[0156] More specifically, a friction plate 61 of the first 
brake B-1 , a friction plate 51 of the fourth clutch C-4, a 
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friction plate 41 of the third clutch C-3 and a friction plate 
21 of the first clutch C-1 are disposed on the input shaft 
12 in order from the front relatively on the outer diametric 
side within the mission case 3 within the front half part 
of the mission case 3, i.e., within the part before the one- 
way clutch F-1 . A hydraulic servo 60 of the first brake B- 
1 is disposed just before the friction plate 61 . A hydraulic 
servo 40 of the third clutch C-3 extending to the friction 
plate 41 is disposed on the inner diametric side of the 
friction plate 61. Further, a hydraulic servo 50 of the fourth 
clutch C-4 is disposed from the front side to the inner 
diametric side of the friction plate 51 . The planetary gear 
DP is disposed on the inner diametric side of the friction 
plate 41 and a hydraulic servo 20 of the first clutch C-1 
is disposed approximately on the inner diametric side of 
the friction plate 21 . That is, the hydraulic servo 40, the 
hydraulic servo 50 and the planetary gear DP are dis- 
posed in order approximately from the front (in order from 
the side of the joint of the boss portion 3b with the case 
4 in the axial direction) on the boss portion 3b described 
later on the inner diametric side within the front half part 
of the mission case 3 and the hydraulic servo 20 is dis- 
posed on the input shaft 1 2 in a manner of adjoining with 
the planetary gear DP. 

[0157] Meanwhile, the planetary gear unit PU is dis- 
posed on the intermediate shaft 13 within the rear half 
part of the mission case 3, i.e., within the part behind the 
one-way clutch F-1. Afriction plate 71 of the second brake 
B-2 is disposed on the outer peripheral side in the front 
half portion of the planetary gear unit PU and a friction 
plate 31 of the second clutch C-2 is disposed on the outer 
diametric side behind the planetary gear unit PU. A hy- 
draulic servo 30 of the second clutch C-2 is disposed 
from the part behind the friction plate 31 to the inner di- 
ametric side and a hydraulic servo 70 of the second brake 
B-2 that partially extends to the friction plate 71 from the 
rear side by passing through the outer diametric side of 
the friction plate 31 is disposed behindthe hydraulicservo 
30. 

[0158] Next, the structure within the mission case 3 
will be explained in detail with reference to FIG. 2. It is 
noted that the structure for supporting each component 
and the structure of each oil passage will be collectively 
explained later. 

[01 59] The planetary gear DP disposed within the mis- 
sion case 3 is provided with the sun gear S1 , the carrier 
CR1 and the ring gear R1 as described above. Among 
them, the sun gear S1 is fixed to a sleeve member 100. 
This sleeve member 1 00 fits around the outer peripheral 
face of the input shaft 1 2 and extends forward to be fixed 
in a body with the inner peripheral face of the boss portion 
3b that extends to the rear from the inner diametric side 
of the rear face of the partition member 3a of the mission 
case 3 described above. That is, it is a part of the boss 
portion 3b in a broad sense and the sun gear S1 is fixed 
to the boss portion 3b so as not to be rotatable. The carrier 
CR1 has a rear carrier plate CR1a and a front carrier 
plate CR1b to rotatably support the pinions P1 and P2. 



While these pinions P1 and P2 engage from each other, 
the pinion P1. engages with the sun gear S1 and the 
pinion P2 engages with the ring gear R1, respectively. 
The rear carrier plate CR1a is formed so as to extend 

5 from the outer peripheral face of the rear part of the input 
shaft 12 to the outer diametric side in the shape of a 
flange. Meanwhile, the front carrier plate CR1 b is formed 
in the shape of a ring and has a hub portion CR1c ex- 
tending forward from its outer periphery. An inner friction 

10 plate 51 b of the fourth clutch C-4 described lateris spline- 
coupled with the outer peripheral face of the hub portion 
CR1 c. The inner friction plate 41 b of the third clutch C-3 
described later is spline-coupled with the outer peripheral 
face of the ring gear R1 . A hub portion R1 a extending to 

15 the rear from the outer diametric side more or less is 
linked to the rear end of the ring gear R1 . An outerfriction 
plate 21a of the first clutch C-1 described later is spline- 
coupled with the hub portion R1 a. Further, the ring gear 
R1 is rotatably supported by the input shaft 12 through 

20 an intermediary of a clutch drum 22 of the hydraulicservo 
20 described later, extending from its rear end to the in- 
side. 

[0160] The fourth clutch C-4 is disposed on the boss 
portion 3b through an intermediary of the clutch drum 42 
25 of the third clutch C-3 described later just in front of the 
planetary gear DP described above. The fourth clutch C- 
4 is provided with the friction plate 51 composed of an 
outerfriction plate 51 a and an inner friction plate 51 b and 
a hydraulic servo 50forengaging/disengagingthe friction 
30 plate 51. The hydraulic servo 50 has a clutch drum 52, 
a piston member 53, a cancel plate 54 and a return spring 
55 and composes thereby an oil chamber56 and a cancel 
oil chamber 57. The clutch drum 52 has a flange portion 
52a extending from the inner diametric side to the outer 
35 diametric side and a drum portion 52b extending from 
the outer periphery of the flange portion 52a to the rear. 
The basal portion on the inner diametric side of the flange 
portion 52a is blocked from moving to the front side by a 
snap ring 58 fitted to a hub portion 42c that is a part of 
40 the clutch drum 42 of the hydraulic servo 40 of the third 
clutch C-3 described later. The drumportion 52b is dis- 
posed on the outer diametric side of the hub portion CR1 c 
of the front carrier plate CRtb of the planetary gear DP 
described above and the outerfriction plate 51 a is spline- 
45 coupled with the inner peripheral face thereof. The piston 
member 53 is disposed behind the.flange portion 52a of 
the clutch drum 52 so as to be reciprocal in the longitu- 
dinal direction and composes an oil-tight oil chamber 56 
between the clutch drum 52 by three seal rings a1 , a2 
50 and a3. Still more, the cancel plate 54 is blocked from 
moving to the rear by a snap ring 59 fitted to the hub 
portion 42c described above. The cancel plate 54 is pro- 
vided with a return spring 55 in contraction between the 
piston member 53 disposed in front of it and composes 
55 an oil-tight cancel oil chamber 57 by two seal rings a2 
and a4. 

[0161] It is noted that because the fourth clutch C-4 is 
built as described above, the inputted rotation of the car- 
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rier CR1 is inputted to the clutch drum 52 when the fourth 
clutch C-4 engages. The rotation is not inputted to the 
clutch drum 52 and the hydraulic servo 50 will not rotate 
when the fourth clutch C-4 is not engaged especially in 
Neutral and Parking ranges. 

[0162] The third clutch C-3 is built so as to surround 
the inner peripheral side, the front side and the outer 
peripheral side of the fourth clutch C-4 and is disposed 
on the boss portion 3b. The third clutch C-3 is provided 
with the friction plate 41 comprising an outer friction plate 
41 a and an innerfriction plate 41 band the hydraulic servo 
40 for engaging/disengaging the friction plate 41 . The 
hydraulic servo 40 has the clutch drum 42, the piston 
member 43, a cancel plate 44 and a return spring 45 and 
composes an oil chamber 46 and a cancel oil chamber 
47 with them. The clutch drum 42 has a flange portion 
42a disposed behind the partition member 3a, a hub por- 
tion 42c extending to the rear from the inner periphery of 
the flange portion 42a and a drum portion 42b extending 
to the rear from the outer periphery of the fiange portion 
42a. The boss portion 3b extends from the rear face of 
the partition member 3a described above. The hub por- 
tion 42c is fitted around the outer peripheral face of the 
boss portion 3b and is rotatably supported by the boss 
portion 3b. The hub portion 42c is formed so that its outer 
peripheral face has a plurality of steps whose diameter 
is large at the front end side and is small at the rear end 
side. The rear end of the hub portion 42c is positioned 
just before the front end face of thesungearSI described 
above. In other words, the rear end of the hub portion 
42c is positioned on the rear side of the fourth clutch C- 
4. The drum portion 42b of the clutch drum 42 extends 
to the outer diametric side of the first clutch C-1 by pass- 
ing through the outer diametric side of the fourth clutch 
C-4. The drum portion 42b is spline-coupled with an inner 
friction plate 61b of the first brake B-1 on the outer pe- 
ripheral face of the front part thereof, is spline-coupled 
with the inner friction plate 41b on the inner peripheral 
face of the middle part thereof, i.e., at the part corre- 
sponding to the ring gear R1 described above, and is 
linked with a link member 101 at the rear part. The link 
member 1 01 extends to the inner diametric side via the 
outer diametric side and the rear side of the first clutch 
C-1 and is linked with the sun gear S2 shown in FIG. 1. 
[0163] The piston member 43 of the third clutch C-3 
has a flange portion 43a and a drum portion 43b extend- 
ing to the rear from the outer periphery of the flange por- 
tion 43a. Among them, the flange portion 43a is disposed 
behind the flange portion 42a of the clutch drum 42 de- 
scribed above so as to be movable in the longitudinal 
direction and composes an oil-tight oil chamber 46 be- 
tween the clutch drum 42 by two seal rings a5 and a6. 
Still more, the drum portion 43b extends to the rear by 
passing through the outer peripheral side of the drum 
portion 52b of the clutch drum 52 of the fourth clutch C- 
4 and on the inner peripheral side of the drum portion 
42b of the clutch drum 42 so that its rear end faces to 
the friction plate 41. It is noted that a part of the outer 



peripheral face of the drum portion 52b described above 
is spline-coupled with a part of the inner peripheral face 
of the drum portion 42b via a cut-away portion not shown 
provided in a part of the drum portion 43b. A cancel plate 

5 44 is blocked from moving to the rear side by a snap ring 
49 fitted into the hub portion 42c described above. The 
cancel plate 44 is provided with a return spring 45 in 
contraction between the piston member 43 disposed in 
front thereof and composes an oil-tight cancel oil cham- 

io ber 47 with two seal rings a5 and a7. 

[0164] It is noted that because the third clutch C-3 is 
built as described above, the reduced rotation of the ring 
gear R1 is inputted to the clutch drum 42 when the third 
clutch C-3 engages. The rotation is not inputted to the 

15 clutch drum 42 and the hydraulic servo 40 will not rotate 
when the third clutch C-3 is not engaged specially in Neu- 
tral and Parking ranges. 

[01 65] The first cl utch C-1 is disposed on the input shaft 
1 2 behind the planetary gear DP and the friction plate 41 

20 of the third clutch C-3 and is provided with the friction 
plate 21 comprising an outer friction plate 21a and an 
inner friction plate 21b and the hydraulic servo 20 for 
engaging/disengaging the friction plate 21 . The outerf fic- 
tion plate 21 a is spline-coupled with the inner peripheral 

25 face of a drum portion R1 a of the ring gear R1 described 
above. The innerfriction plate 21b is linked with a drum 
portion 1 02b of a link member 1 02. The link member 1 02 
is linked with a flange portion 1 02a extending to the inner 
diametric side from the drum portion 102b and with the 

30 sun gear S3 described above (see FIG. 1) via a sleeve- 
like hub portion 1 02c extending to the rear from the inner 
periphery of the flange portion 1 02a. The hydraulic servo 
20 has a clutch drum 22, a piston member 23, a cancel 
plate 24 and a return spring 25 and composes an oil 

35 chamber 26 and a cancel oil chamber 27 with them. The 
clutch drum 22 has a flange portion 22a extending from 
the inner diametric side to the outer diametric side, a 
drum portion 22b extending forward from the outer pe- 
riphery of the flange portion 22a to be linked with the rear 

40 end of the ring gear R1 and a hub portion 22c extending 
to the rear from the inner periphery of the flange portion 
22a. The hub portion 22c is attached to the outer periph- 
eral face of the rear part of the input shaft 1 2 so as to be 
relatively rotatable. The piston member 23 is disposed 

45 behind the clutch drum 22 so as to be movable in the 
longitudinal direction and composes an oil-tight oil cham- 
ber 26 between the clutch drum 22 with two seal rings 
a8 and a9. A part of the piston member 23 on the outer 
peripheral side faces to the front face of the friction plate 

50 21 from the front side. The cancel plate 24 is blocked 
from moving to the rear by a snap ring 29 fitted to the 
hub portion 22c described above. The cancel plate 24 is 
provided with the return spring 25 in contraction between 
the piston member 23 disposed in front thereof and com- 

55 poses an oil-tight cancel oil chamber 27 with two seal 
rings a8 and a10. 

[0166] The first brake B-1 is disposed in the vicinity of 
the outer diametric side of the partition member 3a. The 
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first brake B-1 is provided with a friction plate 61 com- 
posed of an outer friction plate 61a and an inner friction 
plate 61b and a hydraulic servo 60 for engaging/disen- 
gaging the friction plate 61 . The outer friction plate 61a 
is spline-coupled with the inner peripheral face of the 
front end side of the mission case 3. The inner friction 
plate 61b is spline-coupled with the outer peripheral face 
of the front part of the drum portion 42b of the third clutch 
C-3 described above. The hydraulic servo 60 has a clutch 
drum 62, a piston member 63, a cancel plate 64 and a 
return spring 65 and composes an oil chamber 66 with 
them. The clutch drum 62 is formed by providing a con- 
cave portion on the outer peripheral side of the rear face 
of the partition member 3a. The piston member 63 is 
engaged with the cylinder member 62 so as to be mov- 
able in the longitudinal direction. A part of the piston mem- 
ber 63 on the rear end part penetrates through the cancel 
plate 64 and faces to the front end of the friction plate 
61. An oil-tight oil chamber 66 is formed between the 
piston member 63 and the cylinder member 62 by two 
seal rings a1 1 and a12. The cancel plate 64 is formed in 
the shape of plate and ring and its inner peripheral side 
is fixed to the rear face of the partition member 3a by 
bolts. A return spring 65 is disposed in contraction be- 
tween the cancel plate 64 and the piston member 63. 
[0167] Next, the structure for supporting each compo- 
nent, i.e., bearings, will be explained. 
[0168] A bearing b1 is interposed between the inner 
peripheral face of the rear end of the sleeve member 1 00, 
which is combined in a body with the boss portion 3b of 
the partition member 3a, and the outer peripheral face 
of the input shaft 12. Bearings b2 and b3 are interposed 
between the front face of the inner diametric side of the 
rear carrier plate CR1 a which is combined with the input 
shaft 12 and the rear end face of the sun gear S1 and 
between the rear face thereof and the clutch drum 22, 
respectively. Thereby, the input shaft 1 2 is rotatably sup- 
ported to the mission case 3. Bearings b4 and b5 are 
interposed between the outer peripheral face of the boss 
portion 3b of the partition member 3a and the inner pe- 
ripheral face of the hub portion 42c of the clutch drum 
42. Thereby, the clutch drum 42 is rotatably supported 
to the boss portion 3b. A bearing b6 is interposed be- 
tween the rear end of the hub portion 22c of the clutch 
drum 22 of the first clutch C-1 and the hub portion 102c 
of the link member 102. 

[01 69] Next, the structure of oil passages of each com- 
ponent will be explained. 

[0170] The input shaft 12 is provided with three perfo- 
rated oil passages in the axial direction, i. e. , an oil pas- 
sage d heading from the front end to the rear and oil 
passages c2 and c3 heading from the rear end to the 
front. The oil passage d communicates with the outer 
peripheral face of the input shaft 12 through oil passages 
c4 and c5 in the radial direction, the oil passage c2 com- 
municates through oil passages c6 and c7 in the radial 
direction and the oil passage c3 communicates through 
oil passages c8 through d 1 in the radial direction, re- 



spectively. Seven oil passages c1 2 through c1 8 are per- 
forated through the boss portion 3b of the partition mem- 
ber 3a in the radial direction in order from the front side. 
Oil passages c19 through c22 are perforated radially 

5 through the hub portion 42c of the clutch drum 42 of the 
third clutch C-3 positioned on the outer peripheral side 
of the boss portion 3b in order from the front side. An oil 
passage c23 is perforated radially through the hub por- 
tion 22c of the clutch drum 22 of the first clutch C-1 po- 

10 sitioned on the outer peripheral side of the rear part of 
the input shaft 12. Still more, an oil groove not shown is 
formed on the outer peripheral side of the sleeve member 
1 00 and composes an oil passage between the boss por- 
tion 3b. That is, an oil passage is formed within the boss 

15 portion 3b in a broad sense (hereinafter referred to as an 
'oil passage within the boss portion 3b') . Seal rings d1 
through d4 for sealing the boss portion 3b (sleeve mem- 
ber 1 00) and the oil passages c4, c5, c8 and c6 are pro- 
vided on the outer peripheral side of the input shaft 12 

20 and seal rings d5 and d6 for sealing the oil passages c7 
and c23 are provided on the outer peripheral side of the 
rear side of the input shaft 12. Still more, seal rings d7 
through d1 0 for sealing the oil passages d 3 and c1 6 of 
the boss portion 3b and the oil passages c1 9 and c21 of 

25 the hub portion 42c of the clutch drum 42 are provided 
on the outer peripheral side of the boss portion 3b. 
[0171] It is noted that operating fluid is supplied from 
the hydraulic control unit to the hydraulic servo 30 of the 
second clutch C-2 via an oil passage c24 provided in the 

30 partitioning portion 3c of the mission case 3, an oil pas- 
sage 25 provided in the output shaft 1 5 and an oil passage 
c26 provided in the intermediate shaft (input shaft) 13 as 
shown in FIG. 1. 

[0172] Next, the supply of lubricant oil will be ex- 
35 plained. 

[0173] When lubricant oil is supplied to the oil passag- 
es within the boss portion 3b based on hydraulic pressure 
generated by the oil pump 8 described above, the lubri- 
cant oil is supplied to the oil passages c1 2, c1 4, c1 5, c1 7 
and c18 within the boss portion 3b and is splashed to the 
outer peripheral side of the boss portion 3b. Further, the 
lubricant oil supplied to the oil passages within the boss 
portion 3b by the oil pump 8 is supplied to the oil passage 
c8 of the input shaft 12 in a manner of being sealed by 

45 the seal rings d2 and d3. Then, it is supplied to the rear 
side via the oil passage c3 and is splashed to the outer 
peripheral side of the input shaft 1 2 from the oil passages 
c9, c10 and d 1 . Thereby, each member within the mis- 
sion case 3, i.e., each gear of the planetary gear DP, 

50 each member of the first clutch C-1 , each member of the 
third clutch C-3, each member of the fourth clutch C-4, 
each member of the first brake B-1 and specifically the 
friction plates 21, 41, 51 and 61 as well as the bearings 
b1 through b6 are lubricated. It is noted that oil within the 

55 cancel oil chambers 47 and 57 of the third and fourth 
clutches C-3 and C-4 for example is also supplied in the 
same manner with the lubricant oil via the oil passages 
c20 and c22 and lubricates each member within the mis- 
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sion case 3 in a manner of joining with other lubricant oil 
when it is emitted. 

[0174] Next, the supply of operating fluid will be ex- 
plained. 

[0175] The hydraulic control unit not shown generates 
and controls engaging pressure of the first clutch C-1 , 
the second clutch C-2, the third clutch C-3, the fourth 
clutch C-4, the first brake B-1 , the second brake B-2 and 
the lockup clutch 10 based on the hydraulic pressure 
caused by the oil pump 8 for example. Each operating 
fluid is supplied to each oil passage provided separately 
within the boss portion 3b (within the sleeve member 1 00) 
from around the joint of the boss portion 3b on the front 
side based on the engaging hydraulic pressure of the 
lockup clutch 1 0, the first clutch C-1 , the third and fourth 
clutches C-3 and C-4 among them. 
[01 76] When the operating fluid for engaging the lock- 
up clutch 1 0 is supplied to the oil passage within the boss 
portion 3b, it is supplied from the oil passage within the 
boss portion 3b to the oil passages c4 and c5 In a manner 
of being sealed by the seal rings d1 and d2. The operating 
fluid supplied to the oil passages c4 and c5 is supplied 
to the friction plate of the lockup clutch 1 0 via the oil pas- 
sage d and acts on the friction plate. Then, a flange-like 
member provided around the input shaft 1 1 presses the 
friction plate and the lockup clutch 1 0 engages as a result. 
It is noted that the operating fluid is emitted in reverse 
via the oil passages d , c4 and c5 when the lockup clutch 

10 is disengaged based on the hydraulic control made 
by the hydraulic control unit. 

[01 77] When the operating fluid for engaging the third 
clutch C-3 is supplied to the oil passage within the boss 
portion 3b, it is supplied to the oil passage c13 from the 

011 passage in the axial direction not shown within the 
boss portion 3b. The operating fluid supplied to the oil 
passage c1 3 is supplied to an oil passage d 9 in a manner 
of being sealed by the seal rings d7 and d8, i.e., from the 
oil passage c1 3 in the boss portion 3b to the oil passage 
c19 of the clutch drum 42 which are mutually and rela- 
tively rotatable. Then, the operating fluid is supplied to 
the oil chamber 46 of the hydraulic servo 40 of the third 
clutch C-3 via the oil passaged 9. Thus, the piston mem- 
ber 43 is pressed backward and the drum portion 43b 
presses the friction plate 41 , i.e., the third clutch C-3 en- 
gages. It is noted that when the third clutch C-3 is disen- 
gaged based on the hydraulic control made by the hy- 
draulic control unit, the piston member43 is pressed for- 
ward by an urging force of the return spring 45 and there- 
by, the operating fluid of the oil chamber 46 is emitted in 
reverse viathe oil passages c1 9, c1 3 and the oil passage 
in the axial direction within the boss portion 3b. 

[01 78] When the operating fluid for engaging the fourth 
clutch C-4 is supplied to the oil passage within the boss 
portion 3b, it is supplied to the oil passage c16 from the 
oil passage in the axial direction not shown within the 
boss portion 3b. The operating fluid supplied to the oil 
passage d 6 is supplied to an oil passage c2 1 in a manner 
of being sealed by the seal rings d9 and d10, i.e., from 



the oil passage d 6 in the boss portion 3b to the oil pas- 
sage c21 of the clutch drum 42 which are mutually and 
relatively rotatable. Then, the operating fluid is supplied 
to the oil chamber 56 of the hydraulic servo 50 of the 

5 fourth clutch C-4 via the oil passage c21 . Thus, the piston 
member 53 is pressed backward and the friction plate 51 
is pressed, i.e., the fourth clutch C-4 engages. It is noted 
that when the fourth clutch C-4 is disengaged based on 
the hydraulic control made by the hydraulic control unit, 

10 the piston member 53 is pressed forward by an urging 
force of the return spring 55 and thereby, the operating 
fluid of the oil chamber 56 is emitted in reverse via the 
oil passages c21, c16 and the oil passage in the axial 
direction within the boss portion 3b. 

15 [0179] When the operating fluid for engaging the first 
clutch C -1 is supplied to the oil passage within the boss 
port:. 3b, it is supplied to the oil passage c6 from the 
oil passage in the axial direction not shown within the 
boss portion 3b in a manner of being sealed by the seal 

20 rings d3 and d4. That is, it is supplied f romthe oil passage 
in the boss portion 3b to the oil passage c6 of the input 
shaft 1 2, which are mutually and relatively rotatable. Fur- 
ther, the operating fluid supplied to the oil passage c6 is 
supplier :o the rear side to the oil passage c7 via the oil 

25 passage c2 within the input shaft 1 2. The operating fluid 
supplied to the oil passage c7 is then supplied to an oil 
passage c23 of the clutch drum 22 from the oil passage 
c7 of the input shaft 1 2 which are mutually and relatively 
rotatable in a manner of being sealed by the seal rings 

30 d5 and d6. Then, the operating fluid is supplied to the oil 
chamber 26 of the hydraulic servo 20 of the first clutch 
C-1 via the oil passage c23. Thus, the piston member 23 
is pressed backward and the friction plate 21 is pressed, 
i.e., the f irst clutch C-1 engages. It is noted that when the 

35 firstclutch C-1 is disengaged based on rne hydraulic con- 
trol m~- : the hydraulic control unii. the piston member 
23 is *d forward by an urging rorce of the return 

spring „. d thereby, the operating fluid in the oil cham- 
ber 26 is emitted in reverse via the oil passages c23, c1 7, 
c2, c6 and the oil passage in the axial direction within the 
boss portion 3b. 

[0180] According to the inventive automatic transmis- 
sion 1! described above, the fourth clutch C-4 is linked 
with the sun gear S2 of the planetary gear unit PL) via 
^5 the output side members (the clutch drum 42 and the link 
member 102) of the third clutch C-3, so that the output 
side rr - —oers become the output side members of the 
two c i 2S transmitting different rotations, i.e., they 
may be snared in common as one rotar* member. There- 
to by, the automatic transmission 1 m? compactly built. 
[0181] Still more, because the n< Jlic servo 50 of 
the fourth clutch C-4 is disposed axiaiiy on the opposite 
side of the planetary gear DP from the planetary gear 
unit PU and on the boss portion 3b extending from the 
55 case 4 to supply the operating fluid to the hydraulic servo 
50 of tre fourth clutch C-4 from the oil passage within 
the boss portion 3b, it becomes possible to cut a number 
of seal rings as compared to a case of disposing the 
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hydraulic servo 50 of the fourth clutch C-4 on the input 
shaft 12 through an intermediary of a member having 
another speed of rotation, i.e., as compared to a case of 
supplying the operating fluid via the other member for 
example. Thereby, it is possible to prevent the drop of 
the efficiency and controllability of the automatic trans- 
mission 1 v 

[0182] By the way, the clutch that enables the trans- 
mission of the reduced rotation as described above has 
a problem that it is required to transmit a relatively large 
torque because the rotation is reduced as compared to 
the clutch that enables the transmission of the inputted 
rotation that is inputted to the input shaft. 
[0183] However, according to the inventive automatic 
transmission 1 1 , because the planetary gear DP, the first 
clutch C-1 , the third clutch C-3 and the fourth clutch C-4 
are disposed axially on one side of the planetary gear 
unit PU and the planetary gear DP and the fourth clutch 
C-4 are disposed on the innerperipherai side of the clutch 
drum 42 of the third clutch C-3, it becomes possible to 
increase an area of the friction plates 21 and 41 of the 
first and third clutches C-1 and C-3. That is, even though 
the capacity of the first and third clutches C-1 and C-3 
for transmitting the reduced rotation may be increased, 
the fourth clutch C-4 and the planetary gear DP whose 
transmittable torque capacity can be relatively small for 
transmitting the inputted rotation may be disposed on the 
inner peripheral side of the clutch drum 42 of the third 
clutch C-3 (note that even though 'capacity' means to 
include a transmittable torque capacity, a thermal capac- 
ity and the like, it will be simply referred to as 'capacity' 
hereinbelow). Accordingly, the automatic transmission 
1t that is capable of attaining the multi-stage shift such 
as the forward eighth speed stage and the reverse sec- 
ond speed stage may be compactly built. 
[0184] Still more, because the hydraulic servo 20 of 
the first clutch C-1 is disposed on the input shaft 12 and 
adjacent to the planetary gear DP and the operating fluid 
is supplied to the hydraulic servo 20 of the first clutch C- 
1 from the oil passage provided within the input shaft 12, 
the operating fluid may be supplied just by providing the 
pairs of seal rings d3, d4, d5 and d6 along the oil passage 
for supplying the operating fluid from the hydraulic control 
unit, i.e., between the oil passage within the boss portion 
3b and the input shaft 1 2 and between the hydraulic servo 
20 of the first clutch C-1 and the input shaft 12, respec- 
tively. Accordingly, it becomes possible to cut a number 
of seal rings as compared to a case of supplying operat- 
ing fluid via another member for example. Thereby, it 
becomes possible to prevent the drop of the efficiency 
and controllability of the vehicular automatic transmis- 
sion 1 v 

[01 85] Sti-1 1 more, although the increase of radial size 
of the first clutch C-1 to the outer peripheral side is limited 
because the third and fourth clutches C-3 and C-4 are 
linked to the sun gear S2 of the planetary gear unit PU 
through the outer peripheral side of the first clutch C-1 
and the link member 101 and others for linking the third 



and fourth clutches C-3 and C-4 with the sun gear S2 of 
the planetary gear unit PU pass through the outer pe- 
ripheral side of the first clutch C-1, the capacity of the 
first clutch C-1 may be maintained by increasing the size 
5 in the inner radial direction because the first clutch C-1 
is disposed on the input shaft 1 2, as compared to a case 
of disposing it on the boss portion b3. 
[0186] Still more, the sun gearS2 of the planetary gear 
unit PU is capable of transmitting the inputted rotation in 
10 connection with the fourth clutch C-4, is capable of trans- 
mitting the reduced rotation in connection with the third 
clutch C-3 and is capable of fixing the rotation in connec- 
tion with the first brake B-1, the sun gear S3 is capable 
of transmitting the reduced rotation in connection with 
15 the first clutch C-1 , the carrier CR2 is capable of trans- 
mitting the inputted rotation in connection with the second 
clutch C-2 and is capable of fixing the rotation in connec- 
tion with the second brake B-2 and the ring gear R3 is 
linked to the output shaft 1 5, so that the multi-stage shift 
such as the forward eighth speed stage and the reverse 
second speed stage may be attained. 
[01 87] Further, because the friction plate 41 of the third 
clutch C-3 is disposed on the outer peripheral side of the 
ring gear R1 and the fourth clutch C-4 is disposed axially 
between the hydraulic servo 40 of the third clutch C-3 
and the friction plate 41 of the third clutch C-3, it is pos- 
sible to prevent the fourth clutch C-4 from radially over- 
lapping with the hydraulic servo 40 or the friction plate 
41 of the third clutch C-3. Accordingly, because the radial 
size of the fourth clutch C-4 may be increased as com- 
pared to a case of disposing it on the inner peripheral 
side of the third clutch C-3, the automatic transmission 
1 1 may be compactly built in the radial direction. 
[0188] Still more, because the first brake B-1 is dis- 
posed on the outer peripheral side of the hydraulic servo 
40 of the third clutch C-3 and it may be disposed at the 
position radially overlapping with the third clutch C-3 
while maintaining the capacity of the friction plate 61 of 
the first brake B-1 and reducing the radial size thereof, 
the automatic transmission 1 n may be built both com- 
pactly in the radial direction and shortly in the axial direc- 
tion. 

[01 89] Further, because the automatic transmission 1 
is built so that the reduced rotation of the ring gear R1 is 
inputted to the clutch drum 42 of the third clutch C-3 form- 
ing the hydraulic servo 40 of the third clutch C-3 when 
the third clutch C-3 engages, the reduced rotation is not 
inputted to the clutch drum 42 of the third clutch C-3 when 
the third clutch C-3 is not engaged even if a driver races 
an engine in Neutral or Parking range for example and 
the input shaft rotates. Accordingly, it is possible to pre- 
vent the whole hydraulic servo 40 of the third clutch C-3 
from rotating and to prevent dragging of the third clutch 
C-3 which is otherwise caused by a centrifugal hydraulic 
pressure generated in the oil chamber 46. 
[0190] Still more, because the automatic transmission 
1 1 is built so that the inputted rotation is inputted to the 
clutch drum 52 of the fourth clutch C-4 forming the hy- 



25 



30 



35 



40 



45 



50 



23 

BNSDOCID: <EP 1666766A1_L> 



45 



EP 1 666 766 A1 



46 



draulic servo 50 of the fourth clutch C-4 via the carrier 
CRl when the fourth clutch C-4 engages, the inputted 
rotation is not inputted to the clutch drum 52 of the fourth 
clutch C-4 when the fourth clutch C-4 is not engaged 
even if the driver races the engine in Neutral or Parking 
range for example and the input shaft rotates. Accord- 
ingly, it is possible to prevent the rotation of the whole 
hydraulic servo 50 of the fourth clutch C-4 and to prevent 
dragging of the fourth clutch C-4 which is otherwise 
caused by a centrifugal hydraulic pressure generated in 
the oil chamber 56. 

[01 91 ] Because the second ciutch C-2 is disposed ax- 
ially on the opposite side of the planetary gear unit PU 
from the planetary gear DP, the second clutch C-2 may 
be linked with the carrier CR2 without entangling with the 
member for linking the first clutch C-1 with the sun gear 
S3 and the member for linking the third clutch C-3 with 
the sun gear S2 for example. 

[0192] Still more, because planetary gear unit PU is 
the Ravigneauxtype planetary gearin which the ring gear 
R3 is disposed at one side of the outer peripheral side 
thereof and the friction plate 71 of the second brake B-2 
is disposed on the other side of the outer peripheral side 
of the planetary gear unit PU, the friction plate 71 of the 
second brake B-2 may be disposed at the position radially 
overlapping with the planetary gear unit PU while assur- 
ing its capacity and decreasing the diameter thereof. Ac- 
cordingly, the automatic transmission 1-, may be built 
both compactly in the radial direction and shortly in the 
axial direction. 

[0193] It is noted that although the fourth clutch C-4 
and the planetary gear DP are disposed on the inner 
peripheral side of the clutch drum 42 of the third clutch 
C-3 in the first embodiment described above, the inven- 
tion is not limited to that and they may be disposed on 
the inner peripheral side of the clutch drum 22 of the first 
clutch C-1 for example. Or, the fourth ciutch C-4 may be 
disposed on the inner peripheral side of the clutch drum 
42 of the third clutch C-3 and the planetary gear DP may 
be disposed on the inner peripheral side of the clutch 
drum 22 of the first clutch C-1 . That is, the fourth clutch 
C-4 and the planetary gear DP may be disposed at any 
position as long as they are disposed on the inner pe- 
ripheral side of at least one of the ciutch drum 22 of the 
first clutch C-1 and the clutch drum 42 of the third clutch 
C-3. 

[0194] <Second Embodiment 
A second embodiment, which is a partial modification of 
the first embodiment described above, will be explained 
with reference to FIGs. 6 through 9. FIG. 6 is a section 
view showing an automatic transmission 1 2 according to 
the second embodiment, FIG. 7 is a skeleton view of the 
automatic transmission 1 2 , FIG. 8 is an operation table 
of the automatic transmission 1 2 and FIG. 9 is a speed 
diagram of the automatic transmission 1 2 . 
[0195] The automatic transmission 1 2 of the second 
embodiment is provided with a transmission mechanism 
2 2 . The transmission mechanism 2 2 is what is arranged 



so that the fourth clutch C-4 (and its hydraulic servo 50, 
the friction plate 51 and others) is removable from the 
transmission mechanism 2-, of the automatic transmis- 
sion 1t of the first embodiment. Here, the transmission 

5 mechanism 2 2 from which the fourth clutch C-4 has been 
removed will be explained below. It is noted that the mem- 
bers other than the fourth clutch C-4 are built in the same 
manner with those in the automatic transmission 1 1 of 
the first embodiment, so that they are denoted by the 

16 same reference numerals and their explanation will be 
omitted here. 

[0196] Operations of the transmission mechanism 2 2 
will be explained with reference to FIGs. 7, 8 and 9. It is 
noted that in the speed diagram shown in FIG. 9, the 

15 vertical axis indicates a number of rotations of each rotary 
element (each gear) and the horizontal axis indicates a 
gear ratio of those rotary elements. In the part of the 
planetary gear DP in the speed diagram, the vertical line 
at the lateral end (on the left side in FIG. 9) corresponds 

20 to the sun gear S1 . The other vertical lines correspond, 
in order to the right in the diagram, to the ring gear R1 
and to the carrier CR1, respectively. In the part of the 
planetary gear unit PU in the speed diagram, the vertical 
line at the lateral end (on the right side in FIG. 9) corre- 

25 sponds to the sun gear S3 and the other vertical lines 
correspond, in order to the left in the diagram, to the ring 
gear R3 (R2), the carrier CR2 (CR3) and the sun gear 
S2, respectively. 

[0197] For example, in case of a forward first speed 
30 stage (1st) in D (drive) range, the first clutch C-1 and the 
one-way clutch F-1 engage as shown in FIG. 8. Then, 
as shown in FIGs. 7 and 9, the rotation of the ring gear 
R1 at the reduced rotation reduced by the fixed sun gear 
S1 and the carrier CR1 rotating at the inputted rotation 
35 is inputted to the sun gear S3 via the first clutch C-1. 
Further, the carrier CR2 is restricted so as to rotate in 
one direction (normal rotating direction) and is prevented 
from rotating in the reverse direction, i. e., it is fixed. Then, 
the reduced rotation inputted to the sun gear S3 is out- 
40 putted to the ring gear R3 via the fixed carrier CR2 and 
the output shaft 15 outputs the normal rotation of the 
forward first speed stage. 

[0198] It is noted that when the engine brake is on 
(coasting time), the condition of the forward first speed 

45 stage is kept in a manner of fastening the second brake 
B-2 to fix the carrier CR2 and to prevent the carrier CR2 
from rotating normal. Because the one-way clutch F-1 
prevents the carrier CR2 from rotating in the reverse di- 
rection and allows the normal rotation in the forward first 

50 speed stage, the forward first speed stage in shifting from 
non-Driving range to Driving range for example may be 
achieved smoothly by automatically engaging the one- 
way clutch F-1 . 

[01 99] In case of a forward second speed stage (2nd)), 
55 the first clutch C-1 engages and the first brake B-1 is 
fastened as shown in FIG. 8. Then, as shown in FIGs . 
7 and 9, the rotation of the ring gear R1 at the reduced 
rotation reduced by the fixed sun gear S1 and the carrier 
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CR1 rotating at the inputted rotation is inputted to the sun 
gear S3 via the first clutch C-1 . Further, the rotation of 
the sun gear S2 is fixed because the first brake B-1 is 
fastened. Then, the carrier CR2 rotates at a reduced ro- 
tation whose speed is lower than that of the sun gear S3, 
the reduced rotation inputted to the sun gear S3 is out- 
putted to the ring gear R3 via the carrier CR2 and the 
output shaft 15 outputs the normal rotation of the forward 
second speed stage. 

[0200] In case of a forward third speed stage (3rd), the 
first clutch C-1 and the third clutch C-3 engage as shown 
in FIG. 8. Then, as shown in FIGs. 7 and 9, the rotation 
of the ring gear R1 at the reduced rotation reduced by 
the fixed sun gear S1 and the carrier CR1 rotating at the 
inputted rotation is inputted to the sun gear S3 via the 
first clutch C-1 . Further, because the third clutch C-3 en- 
gages, the reduced rotation of the ring gear R1 is inputted 
to the sun gear S2. That is, because the reduced rotation 
of the ring gear R1 is inputted to the sun gear S2 and the 
sun gear S3, the planetary gear unit PU is put into a state 
in which the reduced rotation is directly connected. Then, 
the reduced rotation is outputted to the ring gear R3 as 
it is and the output shaft 15 outputs the normal rotation 
of the forward third speed stage. 
[0201] In case of a forward fourth speed stage (4th), 
the first clutch C-1 and the second clutch C-2 engage as 
shown in FIG. 8. Then, as shown in FIGs. 7 and 9, the 
rotation of the ring gear R1 at the reduced rotation re- 
duced by the fixed sun gear S1 and the carrier CR1 ro- 
tating at the inputted rotation is inputted to the sun gear 
S3 via the first clutch C-1 . Further, because the second 
clutch C-2 engages, the inputted rotation is inputted to 
the carrier CR2. Then, the ring gear R3 rotates at a re- 
duced rotation whose speed is higher than that of the 
forward third speed stage due to the reduced rotation 
inputted to the sun gear S3 and the inputted rotation in- 
putted to the carrier CR2. Thus, the output shaft 15 out- 
puts the normal rotation of the forward fourth speed 
stage. 

[0202] In case of a forward fifth speed stage (5th), the 
second clutch C-2 and the third clutch C-3 engage as 
shown in FIG. 8. Then, as shown in FIGs. 7 and 9, the 
rotation of the ring gear R1 at the reduced rotation re- 
duced by the fixed sun gear S1 and the carrier CR1 ro- 
tating at the inputted rotation is inputted to the sun gear 
S2 via the third clutch C-3. Still more, because the second 
clutch C-2 engages, the inputted rotation is inputted to 
the carrier CR2. Then, the ring gear R3 outputs an over- 
driven rotation whose speed is slightly higher than the 
inputted rotation due to the reduced rotation inputted to 
the sun gear S2 and the inputted rotation inputted to the 
carrier CR2 and the output shaft 15 outputs the normal 
rotation of the forward fifth speed stage. 
[0203] In case of a forward sixth speed stage (6th), the 
second clutch C-2 engages and the first brake B-1 is 
fastened as shown in FIG. 8. Then, as shown in FIGs . 
7 and 9, the inputted rotation is inputted to the carrier 
CR2 as the second clutch C-2 engages. Further, because 



the first brake B-1 is fastened, the rotation of the sun gear 
S2 is fixed. Then, the carrier CR2 rotates at an over- 
driven rotation whose speed is higher than that of the 
forward fifth speed stage due to the fixed sun gear S2 
5 and the output shaft 1 5 outputs the normal rotation of the 
forward sixth speed stage. 

[0204] In case of the reverse first speed stage, the third 
clutch C-3 engages and the second brake B-2 is fastened 
as shown in FIG. 8. Then, as shown in FIGs. 7 and 9, 

10 the rotation of the ring gear Rl at the reduced rotation 
reduced by the fixed sun gear S1 and the carrier CR1 
rotating at the inputted rotation is inputted to the sun gear 
S2 via the third clutch C-3. Further, because the second 
brake B-2 is fastened, the rotation of the carrier CR2 is 

15 fixed. Then, the reduced rotation inputted to the sun gear 
S2 is outputted to the ring gear R3 via the fixed carrier 
CR2 and the output shaft 1 5 outputs the reverse rotation 
of the reverse first speed stage. 

[0205] It is noted that in P (parking) and N (neutral) 
20 ranges, the first clutch C-1, the second clutch C-2, and 
the third clutch C-3 are disengaged. Then, the transmis- 
sion of power among the ring gear R1 , the sun gear S2 
and the sun gear S3, i.e., the transmission of power be- 
tween the planetary gear DP and the planetary gear unit 
25 pij, is disconnected. Still more, the transmission of power 
between the input shaft 12 (the intermediate shaft 13) 
and the carrier CR2 is disconnected. Thereby, the trans- 
mission of powerbetween the inputshaft 1 2 and the plan- 
etary gear unit PU is disconnected. That is, the transmis- 
30 sion of power between the input shaft 1 2 and the output 
shaft 15 is disconnected. 

[0206] As described above, according to the second 
embodiment of the invention, even though the fourth 
clutch C-4 of the vehicular automatic transmission 1 1 is 

35 removed, the components other than the fourth clutch C- 
4 may be used as they are. That is, it is possible to provide 
the automatic transmission 1-, capable of attaining the 
forward sixth speed stage and the reverse first speed 
stage forexample while commonly using the components 

4 o and the production line and while lowering the cost. Ac- 
cordingly, it becomes possible to line up the automatic 
transmission 1 ^ having the fourth clutch C-4 and capable 
of attaining the forward eighth speed stage and the re- 
verse second speed stage and the automatic transmis- 

45 sion 1 2 that requires no fourth clutch C-4 and capable of 
attaining the forward sixth speed stage and the reverse 
first speed stage without increasing their cost. 
[0207] <Third Embodiment 

A third embodiment, which is a partial modification of the 
50 first embodiment described above, will be explained with 
reference to FIGs. 10 and 1 1 . FIG. 10 is a section view 
showing an automatic transmission 1 3 according to the 
third embodiment and FIG. 1 1 is an enlarged section view 
showing a part of a transmission mechanism 2 3 . 
55 [0208] The automatic transmission 1 3 of the third em- 
bodiment is provided with the transmission mechanism 
2 3 . As compared to the transmission mechanism 2 A of 
the automatic transmission 1-, of the first embodiment, 
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the transmission mechanism 2 3 is characterized in that 
the third clutch C-3 is disposed on the outer peripheral 
side of the fourth clutch C-4, the friction plate 21 of the 
first clutch C-1 is disposed on the outer peripheral side 
of the ring gear R1 of the planetary gear DP and the first 
brake B-1 is disposed axially between the first clutch C- 
1 and the planetary gear unit PU. It is noted that the mem- 
bers other than those components are built almost in the 
same manner with those in the automatic transmission 
1 -| of the first embodiment, so that they are denoted by 
the same reference numerals and their explanation will 
be omitted here. Still more, the operations in the forward 
1st through eighth speed stages and in the reverse 1st 
andsecond speed stages are the same, their explanation 
will be also omitted here (see FIGs. 3 through 5). 
[0209] The planetary gear DP disposed within the mis- 
sion case 3 is provided with the sun gear S1 , the carrier 
CR1 and the ring gear R1 as shown in FIGs . 1 0 and 1 1 
in the same manner with the first embodiment. Among 
them, the sun gear S1 is fixed to the sleeve member 1 00 
as shown in detail in FIG. 11. This sleeve member 100 
fits around the outer peripheral face of the input shaft 12 
and extends forward to be fixed in a body with the inner 
peripheral face of the boss portion 3b that extends to the 
rear from the inner diametric side of the rear face of the 
partition member 3a of the mission case 3 described 
above. That is, it is apart of the boss portion 3b in abroad 
sense and the sun gear S1 is fixed to the boss portion 
3b so as not to be rotatable. The carrier CR1 has the rear 
carrier plate CR1a and the front carrier plate CR1b to 
rotatably support the pinions P1 and P2. While these pin- 
ions P1 and P2 engage each other, the pinion P1 engag- 
es with the sun gear S1 and the pinion P2 engages with 
the ring gear R1, respectively. The rear carrier plate 
CR1 a is linked in a body with the flange portion 1 2a that 
is formed in the shape of a flange so as to extend from 
the outer peripheral face of the rear part of the input shaft 
12 to the outer diametric side by welding for example. 
Meanwhile, the front carrier plate CR1b is formed in the 
shape of a ring and is linked with a hub member 1 12 by 
its front side. An inner friction plate 51 b of the fourth clutch 
C-4 described later is spline-coupled with the outer pe- 
ripheral face of the hub member 112. The inner friction 
plate 21b of the first clutch C-1 described later is spline- 
coupled with the outer peripheral side of the ring gear 
R1. A hub member 1 13 is spline-coupled with the outer 
peripheral side of the front end of the ring gear R1 and 
an inner friction plate 41 b of the third clutch C-3 described 
later is spline-coupled with the outer peripheral side of 
the hub member 1 1 3. Theflange-like positioning member 
106 is disposed on the inner peripheral side of the rear 
end of the ring gear R1 and the ring gear R1 is rotatably 
supported by the input shaft 12 through an intermediary 
of the positioning member 1 06. 

[0210] The fourth clutch C-4 is disposed on the boss 
portion 3b just in front of the planetary gear DP described 
above. The fourth clutch C-4 is provided with the friction 
plate 51 composed of the outer friction plate 51a and the 



inner friction plate 51b and the hydraulic servo 50 for 
engaging/disengaging the friction plate 51 . The hydraulic 
servo 50 has the clutch drum 52, the sleeve member 1 1 1 
linked with the clutch drum 52, the piston member 53, 
5 the cancel plate 54 and the return spring 55 and com- 
poses thereby the oil chamber 56 and the cancel oil 
chamber 57. The clutch drum 52 has the flange portion 
52a extending from the inner diametric side to the outer 
diametric side, the drum portion 52b extending from the 

io outer periphery of the flange portion 52a to the rear and 
a link portion 52c disposed on the inner peripheral side 
of the flange portion 52a and is linked with the sleeve 
member 1 1 1 rotatably provided on the boss portion 3b. 
A clutch drum is formed in a broad sense by the rear part 

is of the sleeve member 1 1 1 and the clutch drum 52. The 
drum portion 52b is disposed on the outer diametric side 
of a hub member 112 linked with the front carrier plate 
CR1b described above and the outer friction plate 51a 
is spline-coupled wi:h the inner peripheral face thereof. 

20 The piston member 53 is disposed behind the flange por- 
tion 52a of the clutch drum 52 and a flange portion 111a 
of the sleeve member 111 so as to be reciprocal in the 
longitudinal direction and composes the oil-tight oil cham- 
ber 56 between the clutch drum 52 and the sleeve mem- 

25 ber111 by two seal rings a1 and a2. Still more, the cancel 
plate 54 is blocked from moving to the rear by the snap 
ring 59 fitted on the outer peripheral side of the rear end 
of the sleeve member 111. The cancel plate 54 is pro- 
vided with the return spring 55 in contraction between 

30 the piston member 53 disposed in front of it and compos- 
es the oil-tight cancel oil chamber 57 by the seal rings a3. 
[0211] It is noted that because the fourth clutch C-4 is 
buitt as described above, the inputted rotation of the car- 
rier CR1 is inputted to the clutch drum 52 when the fourth 

35 clutch C-4 engages. The rotation is not inputted to the 
clutch drum 52 and the hydraulic servo 50 will not rotate 
when the fourth clutch C-4 is not engaged especially in 
Neutral and Parking ranges, 

[0212] The third clutch C-3 is built so as to generally 

^0 surround the front side and the outer peripheral side of 
the fourth clutch C-4 and is disposed on the boss portion 
3b through an intermediary of the fourth sleeve member 
111 described above. The third clutch C-3 is provided 
with the friction plate 41 comprising the outerf riction pine 

45 41a and the inner friction plate 41b and the hyar^u-ic 
servo 40 for engaging/disengaging the friction plav. * |. 
The hydraulic servo 40 has the clutch drum 42, the piston 
memoer 43, a cylinder member 44 formed separately 
from the clutch drum 42, and the return spring 45 and 

50 composes the oil chamber 46 and the cancel oil chamber 
47 with them as described later in detail. The clutch drum 
42 has the flange portion 42a, the hub portion 42c ex- 
tending to the rear from the inner periphery of the flange 
portion 42a and the drum portion 42b extending to the 

55 rear from the outer periphery of the flange portion 42a. 
The hub portion 42c is linked to the side face of the flange 
portion 52a of the clutch drum 52 of the fourth clutch C-* 
4 by means of welding for example. The boss portion 3b 
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extends from the rear face of the partition member 3a 
described above. A plurality of holes 42d is perforated 
through the flange portion 42a in the circumferential di- 
rection. Meanwhile, the drum portion 42b of the clutch 
drum 42 extends to the outer diametric side of the friction 
plate 41 of the third clutch C-3 disposed on the outer 
diametric side of the fourth clutch C-4 and is spline-cou- 
pled with an outer friction plate 41a at the part corre- 
sponding to the hub member 1 13. A drum-like member 
101 having a shape of encompassing the first clutch C- 
1 described later is linked to the rear end of the drum 
portion 42b. The drum-like member 1 01 is linked with the 
sun gear S2 (see FIG. 1 0) of the planetary gear unit PU 
via the sleeve member 104. That is, the clutch drum 52 
of the fourth clutch C-4 and the clutch drum 42 of the 
third clutch C-3 are linked with the sun gear S2 of the 
planetary gear unit PU through that. 
[0213] The piston member 43 of the third clutch C-3 
has the flange portion 43a whose inner peripheral side 
faces to the cylinder member 44 and the drum portion 
43b extending to the rear from the outer periphery of the 
flange portion 43a and formed in the shape of a comb. 
Among them, the flange portion 43a is disposed so as to 
be movable on the sleeve member 1 1 1 described above 
in the longitudinal direction and composes the oil-tight oil 
chamber 46 between the cylinder member 44, positioned 
by the snap ring 48, by three seal rings a5, a6 and a8. 
Still more, the drum portion 43b penetrates through and 
crosses with the hole 42d perforated through the flange 
portion 42a of the clutch drum 42 and its edge faces to 
the friction plate 41. The return spring 45 is disposed 
between the rear side of the flange portion 43a of the 
piston member 43 and the front side of the clutch drum 
52 of the fourth clutch C-4. That is, because the return 
spring 45 is disposed as against the clutch drum 52, the 
clutch drum 52 is used in common also as a cancel plate. 
That is, the hydraulic servo 40 of the third clutch C-3 is 
disposed in linkage with the clutch drum 52 of the fourth 
clutch C-4. Still more, the oil-tight cancel oil chamber 47 
is formed between the clutch drum 52 and the piston 
member 43 by sealing by two seal rings a6 and a7. It is 
noted that a force urging to the front side always acts on 
the cylindermember 44 based on operating and centrif- 
ugal hydraulic pressures of the oil chamber 46, centrifu- 
gal hydraulic pressure of the cancel oil chamber 47 and 
a biasing force of the return spring 45. That is, it takes a 
form of being fixed to the sleeve member 1 11 by one 
snap ring 48. 

[0214] It is noted that because the third clutch C-3 is 
built as described above, the reduced rotation of the ring 
gear R1 is inputted to the clutch drum 42 when the third 
clutch C-3 engages. The rotation is not inputted to the 
clutch drum 42 and the hydraulic servo 40 will not rotate 
when the third clutch C-3 is not engaged specially in Neu- 
tral and Parking ranges. 

[0215] The first clutch C-1 is disposed on the input shaft 
1 2 behind the planetary gear DP and is provided with the 
friction plate 21 comprising the outer friction plate 21a 



and the inner friction plate 21b and the hydraulic servo 
20 for engaging/disengaging the friction plate 21. The 
hydraulic servo 20 has the clutch drum 22, the second 
sleeve member 105 linked with the clutch drum 22, the 
5 piston member 23, the cancel plate 24 and the return 
spring 25 and composes the oil chamber 26 and the can- 
cel oil chamber 27 with them. The clutch drum 22 has 
the flange portion 22a extending from the inner diametric 
side to the outer diametric side, the drum portion 22b 
extending to the outer peripheral side of the ring gear R1 
from the outer periphery of the flange portion 22a, and a 
link portion 22c linked with the sleeve member 105 ro- 
tatably provided around the input shaft 12 on the inner 
peripheral side of the flange portion 22a and composes 
the clutch drum in a broad sense with the front part of 
thesleeve member 1 05 and the clutch drum 22. The drum 
portion 22b is disposed on the outer diametric side of the 
ring gear R1 as described above and the outer friction 
plate 21 a is spline-coupled on the inner peripheral side 
thereof (the inner friction plate 21 b is spline-coupled with 
the outer peripheral side of the ring gear R1 as described 
above). The piston member 23 is disposed on the front 
side of the flange portion 22a of the clutch drum 22 and 
a flange portion 105a of the sleeve member 105 so as 
to be movable in the longitudinal direction and composes 
the oil-tight oil chamber 26 between the clutch drum 22 
and the sleeve member 105 by two seal rings a9 and 
a10. The cancel plate 24 is blocked from moving to the 
front side by the snap ring 29 fitted to the outer peripheral 
side of the front end of the sleeve member 1 05. The can- 
cel plate 24 is provided with the return spring 25 in con- 
traction between the piston member 23 disposed behind 
thereof and composes the oil-tight cancel oil chamber 27 
by two seal rings a9 and a1 1 . The rear side of the sleeve 
member 1 05 is linked with the sun gear S3 via the sleeve 
member 107 (see FIG. 10). 

[0216] It is noted that because the first clutch C-1 is 
built as described above, the reduced rotation of the ring 
gear R1 is inputted to the clutch drum 22 when the first 
clutch C-1 engages. The rotation is not inputted to the 
clutch drum 22 and the hydraulic servo 20 will not rotate 
when the first clutch C-1 is not engaged specially in Neu- 
tral and Parking ranges. 

[0217] The first brake B-1 is disposed axially between 
the first clutch C-1 and the planetary gear unit PU. More 
specifically, it is disposed on the outer peripheral side of 
the rear part of the hydraulic servo 20 of the first clutch 
C-1, on the front side of the one-way clutch F-1 and in 
the vicinity oftheinnerperipheral side nearly at the center 
so of the mission case 3 (see FIG. 10). The first brake B-1 
is provided with the friction plate 61 composed of the 
outer friction plate 61a and the inner friction plate 61b 
and the hydraulic servo 60 for engaging/disengaging the 
friction plate 61. The hydraulic servo 60 has the drum 
55 member 62, the piston member 63, the cancel plate 64 
and the return spring 65. The drum member 62 has a 
flangeportion 62a extendingfromtheinnerdiametricside 
to the outer diametric side, a drum portion 62b extending 
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from the outer periphery of the flange portion 62a along 
the inner peripheral face of the mission case 3 and a hub 
portion 62c extending to the inner peripheral side of the 
flange portion 62a. The drum portion 62b is disposed 
along the inner peripheral face of the mission case 3 as 
described above and its outer peripheral side is spline- 
coupled with the inner peripheral face of the mission case 
3. The front end of the drum portion 62b abuts against a 
snap ring 68 so as to be stopped from moving to the front 
side and the outer peripheral side of the flange portion 
62a abuts against a stepped portion 3d of the mission 
case 3 so as to be stopped from moving to the rear side. 
That is, the drum member 62 is positioned and fixed with 
respect to the mission case 3. Meanwhile, the piston 
member 63 is disposed at the front side of the flange 
portion 62a of the drum member 62 so as to be movable 
in the longitudinal direction and composes the oil-tight oil 
chamber 66 between the drum member 62 by two seal 
rings a1 2 and a13. Further, the cancel plate 64 is blocked 
from moving to the front side by a snap ring 69 fitted 
around the outer peripheral side of the front end of the 
hub portion 62c of the drum member 62. The cancel plate 
64 is provided with a return spring 65 in contraction be- 
tween the piston member 63 disposed behind thereof. 
Then, the outer friction plate 61a is spline-coupled with 
the inner peripheral side of the drum portion 62b of the 
drum member 62 and the innerf riction plate 61 b is spline- 
coupled with the hub member 1 03. The hub member 1 03 
is linked to the drum member 101 by means of welding 
for example. That is, the hub member 1 03 is linked to the 
sun gear S2 via the sleeve member 1 04 (see FIG. 1 0). 
[021 8] Next, the structure for supporting each compo- 
nent, i.e., bearings, will be explained. 
[021 9] The bearing b5 is interposed between the inner 
peripheral face of the rear end of the sleeve member 1 00, 
which is combined in a body with the boss portion 3b of 
the partition member 3a, and the outer peripheral face 
of the input shaft 1 2. Thereby, the input shaft 1 2 is rotat- 
ably supported to the mission case 3. The bearing b1 is 
interposed between the flange portion 12a of the input 
shaft 1 2 and the rear face of the sleeve member 1 00 (sun 
gear S1 ), the bearing b2 is interposed between the front 
side of the positioning member 1 06 and the rear side of 
the rear carrier plate CRla, and the bearing b3 is inter- 
posed between the rear side of the inner periphery of the 
positioning member 1 06 and the front end of the sleeve 
member 1 05, respectively. Thereby, the carrier CR1 , the 
ring gear R1 and the sleeve member 105 are rotatably 
supported to the input shaft 12 through the intermediary 
of the positioning member 106. Still more, bearings b4 
and b6 are interposed between the outer peripheral side 
of the boss portion 3b and the inner peripheral side of 
the sleeve member 111. Thereby, the sleeve member 
1 1 1 is rotatably supported to the boss portion 3b. 
[0220] Next, the structure of oil passages of each com- 
ponent will be explained. 

[0221] The input shaft 12 is provided with three perfo- 
rated oil passages in the axial direction, i.e., the oil pas- 



sage d heading from the front end to the rear and the 
oil passages c2 and c3 heading from the rear end to the 
front. The oil passage d communicates with the outer 
peripheral face of the input shaft 12 through the oil pas- 
5 sages c4 and c5 in the radial direction, the oil passage 
c2 communicates through the oil passages c6 and c7 in 
the radial direction and the oil passage c3 communicates 
through the oil passages c8 through c1 1 in the radial 
direction, respectively. Four oil passages c13, c14, c16 
10 and c17 are perforated through the boss portion 3b of 
the partition member 3a in the radial direction in order 
from the front side. Oil passages c19, c20, c21 and c22 
are perforated radially through the sleeve member 1 1 1 
positioned on the outerperipheral side of the boss portion 
15 3b. It is noted that the oil passages c1 9 and c20 are per- 
forated so as to intersect each other in three-dimensions 
within the sleeve member 111. Further, oil passages c23 
and c30 are perforated so as to penetrate through the 
sleeve member 105 positioned on the outer peripheral 
side of the rear part of the input shaft 12. Still more, an 
oil groove not shown is formed on the outer peripheral 
side of the sleeve member 100 and composes an oil pas- 
sage between the boss portion 3b. That is, the oil pas- 
sage is formed within the boss portion 3b in a broad sense 
(hereinafter referred to 'the oil passage within the boss 
portion 3b') . The seal rings d2 through d4 for sealing the 
boss portion 3b (sleeve member 100) and the oil pas- 
sages c4, c5, c8 and c6 are provided on the outer pe- 
ripheral side of the input shaft 12 and the seal rings d5 
and d6 for sealing the oil passages c7 and c23 are pro- 
vided on the outer peripheral side of the rear part of the 
input shaft 1 2. Still more, the seal rings d7 through d9 for 
sealing the oil passages d 3 and c1 6 of the boss portion 
3b and the oil passages d 9 and c21 of the sleeve mem- 
ber 1 1 1 are provided on the outer peripheral side of the 
boss portion 3b. It is noted that the hydraulic servo 60 of 
the first brake B-1 is provided, in the drum member 62 
thereof, with an oil passage not shown communicating 
with the hydraulic control unit (indicated by a dashed line 
in abbreviation in the figure) located underthe automatic 
transmission 1 3 . 

[0222] Next, the supply of lubricant oil will be ex- 
plained. 

[0223] When lubricant oil is supplied to the oil passag- 
es within the boss portion 3b based on hydraulicpressure 
generated by the oil pump 8 described above, the lubri- 
cant oil is supplied to the oil passages c14 and c17 of 
the boss portion 3b and is splashed to the outerperipheral 
side of the boss portion 3b. Further, the lubricant oil sup- 
plied to the oil passages within the boss portion 3b by 
the oil pump 8 is supplied to the oil passage c8 of the 
input shaft 12 in a manner of being sealed by the seal 
rings d2 and d3. Then, it is supplied to the rear side via 
the oil passage c3 and is splashed to the outerperipheral 
side of the input shaft 12 from the oil passages c9, c10 
and d 1 . Thereby, each member within the mission case 
3, i.e., each gear of the planetary gear DP, each member 
of the first clutch C-1 , each member of the third clutch C- 
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3, each member of the fourth clutch C-4, each member 
of the first brake B-1 and specifically the friction plates 
21 , 41 , 51 and 61 as well as the bearings b1 through b6 
are lubricated. It is noted that oil within the cancel oil 
chambers 27, 47 and 57 of the first clutch C-1 , the third 
and fourth clutches C-3 and C-4 for example is also sup- 
plied in the same manner with the lubricant oil via the oil 
passages c20, c22, c1 1 and c30 and lubricates each 
member within the mission case 3 in a manner of joining 
with other lubricant oil when it is emitted. 
[0224] Next, the supply of operating fluid wilt be ex- 
plained. 

[0225] The hydraulic control unit not shown generates 
and controls engaging pressure of the first clutch C-1, 
the second clutch C-2, the third clutch C-3, the fourth 
clutch C-4, the first brake B-1 , the second brake B-2 and 
the lockup clutch 10 based on the hydraulic pressure 
caused by the oil pump 8 for example. Each operating 
fluid is supplied to each oil passage provided separately 
within the boss portion 3b (within thesleeve member 1 00) 
from around the joint of the boss portion 3b on the front 
side based on the engaging hydraulic pressure of the 
lockup clutch 10, the first clutch C-1 , the third and fourth 
clutches C-3 and C-4 among them. 
[0226] When the operating fluid for engaging the lock- 
up clutch 10 is supplied to the oil passage within the boss 
portion 3b, it is supplied from the oil passage within the 
boss portion 3b to the oil passages c4 and c5. The op- 
erating fluid supplied to the oil passages c4 and c5 is 
supplied to the friction plate of the lockup clutch 10 via 
the oil passage d and acts on the friction plate. Then, a 
flange-like member provided around the input shaft 11 
presses the friction plate and the lockup clutch .10 en- 
gages as a result. It is noted that the operating fluid is 
emitted in reverse via the oil passages c1, c4 and c5 
when the lockup clutch 10 is disengaged based on the 
hydraulic control made by the hydraulic control unit. 
[0227] When the operating fluid for engaging the third 
clutch C-3 is supplied to the oil passage within the boss 
portion 3b, it is supplied to the oil passage c13 from the 
oil passage in the axial direction not shown within the 
boss portion 3b. The operating fluid supplied to the oil 
passage c1 3 is supplied to the oil passage c1 9 in a man- 
ner of being sealed by the seal rings d7 and d8, i.e., from 
the oil passage d 3 in the boss portion 3b to the oil pas- 
sage c1 9 of the sleeve member 1 1 1 which are mutually 
and relatively rotatable. Then, the operating fluid is sup- 
plied to the oil chamber 46 of the hydraulic servo 40 of 
the third clutch C-3 via the oil passage c19. Thus, the 
piston member 43 is pressed backward and the friction 
plate 41 is pressed by the drum portion 43b, i.e., the third 
clutch C-3 engages. It is noted that when the third clutch 
C-3 is disengaged based on the hydraulic control made 
by the hydraulic control unit, the piston member 43 is 
pressed forward by a biasing force of the return spring 
45 and thereby, the operating fluid of the oil chamber 46 
is emitted in reverse via the oil passages c19, c13 and 
the oil passage in the axial direction within the boss por- 



tion 3b. 

[0228] When the operating fluid for engaging the fourth 
clutch C-4 is supplied to the oil passage within the boss 
portion 3b, it is supplied to the oil passage cl 6 from the 

5 oil passage in the axial direction not shown within the 
boss portion 3b. The operating fluid supplied to the oil 
passage c1 6 is supplied to the oil passage c21 in a man- 
ner of being sealed by the seal rings d8 and d9, i.e., from 
the oil passage d 6 in the boss portion 3b to the oil pas- 

10 sage c21 of the sleeve member 1 1 1 which are mutually 
and relatively rotatable. Then, the operating fluid is sup- 
plied to the oil chamber 56 of the hydraulic servo 50 of 
the fourth clutch C-4 via the oil passage c21 . Thus, the 
piston member 53 is pressed backward and the friction 

15 plate 51 is pressed, i.e., the fourth clutch C-4 engages. 
It is noted that when the fourth clutch C-4 is disengaged 
based on the hydraulic control made by the hydraulic 
control unit, the piston member 53 is pressed forward by 
a biasing force of the return spring 55 and thereby, the 

20 operating fluid of the oil chamber 56 is emitted in reverse 
via the oil passages c21 , d 6 and the oil passage in the 
axial direction within the boss portion 3b. 
[0229] When the operating fluid for engaging the first 
clutch C-1 is supplied to the oil passage within the boss 

25 portion 3b, it is supplied to the oil passage c6 from the 
oil passage in the axial direction not shown within the 
boss portion 3b in a manner of being sealed by the seal 
rings d3 and d4. That is, it is supplied from the oil passage 
within the boss portion 3b to the oil passage c6 of the 

30 input shaft 1 2, which are mutually and relatively rotatable. 
Further, the operating fluid supplied to the oil passage 
c6 is supplied to the rear side to the oil passage c7 via 
the oil passage c2 within the input shaft 1 2. The operating 
fluid supplied to the oil passage c7 is then supplied to 

35 the oil passage c23 of the sleeve member 1 05 from the 
oil passage c7 of the input shaft 12 which are mutually 
and relatively rotatable in a manner of being sealed by 
the seal rings d5 and d6. Then, the operating fluid is sup- 
plied to the oil chamber 26 of the hydraulic servo 20 of 

40 the first clutch C-1 via the oil passage c23. Thus, the 
piston member 23 is pressed backward and the friction 
plate 21 is pressed, i.e. , the first clutch C-1 engages. It 
is noted that when the first clutch C-1 is disengaged 
based on the hydraulic control made by the hydraulic 

45 control unit, the piston member 23 is pressed forward by 
a biasing force of the return spring 25 and thereby, the 
operating fluid in the oil chamber 26 is emitted in reverse 
via the oil passages c23, c7, c2, c26 and the oil passage 
in the axial direction within the boss portion 3b. 

50 [0230] It is noted that operating fluid for fastening the 
first brake B-1 is supplied directly to the oil chamber 66 
via an oil passage in the drum member 62 not shown 
communicating with the hydraulic control unit of the au- 
tomatic transmission 1 3 described above and is emitted 

55 via that oil passage. 

[0231] According to the inventive automatic transmis- 
sion 1 3 described above, the fourth clutch C-4 is linked 
with the sun gear S2 of the planetary gear unit PU through 
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an intermediary of the output side members (the clutch 
drum 42 and the drum-like member 101 and the sleeve 
member 104 which turn out to be link members) of the 
third clutch C-3, so that the output side members turn out 
to be output side members of the two clutches that trans- 5 
mit different rotations, i.e., they may be shared in com- 
mon as one rotary member. Thereby, the automatic 
transmission 1 3 may be compactly built 
[0232] Still more, because the hydraulic servo 50 of 
the fourth clutch C-4 is disposed axially on the opposite 10 
side of the planetary gear DP from the planetary gear 
unit PU and on the boss portion 3b extending from the 
case 4 to supply the operating fluid to the hydraulic servo 
50 of the fourth clutch C-4 from the oil passage within 
the boss portion 3b, a number of seal rings may be cut 15 
as compared to a case of disposing the hydraulic servo 
50 of the fourth clutch C-4 on the input shaft 12 through 
an intermediary of a member that does not reduce a ro- 
tation or that does not rotate, i.e., as compared to a case 
of supplying the operating fluid via the other member for 20 
example. Thereby, it becomes possible to prevent the 
drop of the efficiency and controllability of the automatic 
transmission 1 3 . 

[0233] By the way, the clutch that enables the trans- 
mission of the reduced rotation described above has a 25 
problem that it is required to transmit a relatively large 
torque because the rotation is reduced as compared to 
the clutch that enables the transmission of the inputted 
rotation inputted to the input shaft. 

[0234] However, according to the inventive automatic so 
transmission 1 3 , because the planetary gear DP, the first 
clutch C-1 , the third and fourth clutches C-3 and C-4 are 
disposed axially on one side of the planetary gear unit 
PU and the planetary gear DP and the fourth clutch C-4 
are disposed on the inner peripheral side of the clutch 35 
drum 42 of the third clutch C-3, it becomes possible to 
increase the area of the friction plates 21 and 41 of the 
first and third clutches C-1 and C-3. That is, even though 
the capacity of the first and third clutches C-1 and C-3 
for transmitting the reduced rotation may be increased, *o 
the fourth clutch C-4 and the planetary gear DP whose 
transmittable torque capacity can be relatively small for 
transmitting the inputted rotation may be disposed on the 
inner peripheral side of the clutch drum 42 of the third 
clutch C-3. Accordingly, the automatic transmission 1 3 45 
that is capable of attaining the multi-stage shift such as 
the forward eighth speed stage and the reverse second 
speed stage may be compactly built. 
[0235] Still more, because the hydraulic servo 40 of 
the third ciutch C-3, the hydraulic servo 50 of the fourth so 
clutch C-4 and the planetary gear DP are disposed on 
the boss portion 3b extending from the case 4 from the 
side of the joint of the boss portion 3b with the case 4 in 
order in the axial direction and operating fluid is supplied 
from the oil passages provided within the boss portion 55 
3b to the hydraulic servo 40 of the third clutch C-3 and 
the hydraulic servo 50 of the fourth clutch C-4, the oper- 
ating fluid may be supplied just by providing pairs of seal 



rings d7, d8 and d9 between the hydraulic servos 40 and 
50 of the third and fourth clutches C-3 and C-4 and the 
boss portion 3b, respectively and a number of seal rings 
may be cut as compared to a case of supplying operating 
fluid to the hydraulic servos 40 and 50 of the third and 
fourth clutches C-3 and C-4 from the oil passage within 
the input shaft 12 via the boss portion 3b. Thereby, it 
becorr possible to prevent the drop of the efficiency 
and cos ::=.,♦ lability of the automatic transmission 1 3 . 
[0236] Further, because the hydraulic servo 20 of the 
first clutch C-1 is disposed on the input shaft 1 2 and ad- 
jacent to the planetary gear DP and operating fluid is 
supplied to the hydraulic servo 20 of the first clutch C-1 
from the oil passage provided within the input shaft 12, 
the operating t'Wid may be supplied just by providing the 
respective a of seal rings d3, d4, d5 and d6 along the 
oil passage u... supplying the operating fluid from the hy- 
draulic control unit, i.e., between the oil passage within 
the boss portion 3b and the input shaft 12 and between 
the hydraulic servo 20 of the first clutch C-1 and the input 
shaft 12. Accordingly, a number of seal rings may be cut 
as compared to a case of supplying operating fluid via 
other members for example. Thereby, it becomes possi- 
ble to prevent the drop of the efficiency and controllability 
of the vehicular automatic transmission. 
[0237] Still more, although the increase of radial size 
of the first clutch C-1 to the outer peripheral side is limited 
because the third and fourth clutches C-3 and C-4 are 
linked to the sun gear S2 of the planetary gear unit PU 
through the outer peripheral side of the first clutch C-1 
and the link member 101 and others for linking the third 
and fourth clutches C-3 and C-4 with the sun gear S2 of 
the planetary gear unit PU pass through the outer pe- 
ripheral side of the first clutch C-1, the capacity of the 
first clutch C-1 may be maintained by increasing the size 
in the inner diametric direction because the first clutch 
C-1 is disposed on the input shaft 12 as compared to a 
case of disposing it on the boss portion 3b. 
[0238] Still more, because the sun gearS2 of the plan- 
etary gear unit PU is capable of transmitting the inputted 
rotation in connection with the fourth clutch C-4, is capa- 
ble of transmitting the reduced rotation in connection with 
the third clutch C-3 and is capable of fixing the rotation 
in connection with the first brake B-1 , the sun gear S3 is 
capable of transmitting the reduced rotation in connection 
with the first clutch C-1, the carrier CR2 is capabM of 
transmitting the inputted rotation in connection witn the 
second clutch C-2 and is capable of fixing the rotation in 
connection with the second brake B-2 and the ring gear 
R3 is link *o the output shaft 15, the multi-stage shift 
such as v /rward eighth speed stage and the reverse 
second spr.?d stage may be attained. 
[0239] Because the friction plate 41 of the third clutch 
C-3 is disposed on the outer peripheral side of the fourth 
clutch C-4 and the friction plate 21 of the first clutch C-1 
is disposed on the outer peripheral side of the ring gear 
R1 , i.e., because the friction plate 41 of the third clutch 
C-3 that relatively often changes over clamping (see FIG. 
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4) during traveling is disposed on the outer peripheral 
side of the fourth clutch C-4 which can be readily lubri- 
cated as compared to a case of disposing it on the outer 
peripheral side of the planetary gear DP, heat of the fric- 
tion plate 41 of the third clutchC-3 may be readily radiated 5 
and the durability of the third clutch C-3 may be improved. 
Meanwhile, because the friction plate 21 of the first clutch 
C-1 that is kept engaging from the forward first speed 
stage to the forward fifth speed stage and that relatively 
less changes over clamping (see FIG. 4) is disposed on io 
the outer peripheral side of the planetary gear DP, the 
vehicular automatic transmission 1 3 may be shortened 
in the axial direction. 

[0240] Still more, because the automatic transmission 
1 3 is built so that the clutch drum 42 of the third clutch is 
C-3 is disposed in linkage on the outer peripheral side of 
the clutch drum 52 of the fourth clutch C-4 and the hy- 
draulic servo 40 of the third clutch C-3 is disposed in 
linkage with the clutch drum 52 of the fourth clutch C-4, 
so as to have the cancel plate 44, the piston member 43 20 
and the oil chamber 46 formed between the cylinder 
member 44 and the piston member 43 separately from 
the clutch drum 42 of the third clutch C-3, and so that the 
piston member 43 of the hydraulic servo 40 of the third 
clutch C-3 is disposed so as to penetrate through and 25 
intersect with the clutch drum 42 of the third clutch C-3 
and to face to the friction plate 41 of the third clutch C-3, 
the clutch drum 42 of the third clutch C-3 for transmitting 
the rotation of the clutch drum 52 of the fourth clutch C- 
4 may be relatively shortened and lightened, even though 30 
the third clutch C-3 is removable. 
[0241] Because the return spring 45 of the hydraulic 
servo 40 of the third clutch C-3 is disposed in the clutch 
drum 52 of the fourth clutch C-4, i .e. .because the clutch 
drum 52 of the fourth clutch C-4 may be commonly used 35 
also as a cancel plate of the hydraulic servo 40 of the 
third clutch C-3, it is possible to cut a number of parts 
and to compactly build the automatic transmission 1 3 . 
[0242] Because the first brake B-1 is disposed axially 
between the first clutch C-1 and the planetary gear unit *o 
PU, the friction plate 41 of the third clutch C-3 may be 
disposed on the outer peripheral side of the fourth clutch 
C-4. 

[0243] Still more, because the automatic transmission 
1 3 is built so that the reduced rotation of the ring gear R1 45 
is inputted to the clutch drum 22 of the first clutch C-1 
forming the hydraulic servo 20 of the first clutch C-1 when 
the first clutch C-1 engages, the reduced rotation is not 
inputted to the clutch drum 22 of the first clutch C-1 when 
the first clutch C-1 is not engaged even if the driver races so 
the engine in Neutral or Parking range for example and 
the input shaft 12 rotates. Accordingly, it is possible to 
prevent the whole hydraulic servo 20 of the first clutch 
C-1 from rotating and to prevent dragging of the first 
clutch C-1 which is otherwise caused by a centrifugal 55 
hydraulic pressure generated in the oil chamber 26. 
[0244] Because the automatic transmission 1 3 is built 
so that the reduced rotation of the ring gear R1 is inputted 



to the clutch drum 42 of the third clutch C-3 forming the 
hydraulic servo 40 of the third clutch C-3 when the third 
clutch C-3 engages, the reduced rotation is not inputted 
to the clutch drum 42 of the third clutch C-3 when the 
third clutch C-3 is not engaged even if the driver races 
the engine in Neutral or Parking range for example and 
the input shaft 12 rotates. Accordingly, it is possible to 
prevent the whole hydraulic servo 40 of the third clutch 
C-3 from rotating and to prevent dragging of the third 
clutch C-3 which is otherwise caused by a centrifugal 
hydraulic pressure generated in the oil chamber 46. 
[0245] Because the automatic transmission 1 3 is built 
so that the inputted rotation is inputted to the clutch drum 
52 of the fourth clutch C-4 forming the hydraulic servo 
50 of the fourth clutch C-4 via the carrier CR1 when the 
fourth clutch C-4 engages, the inputted rotation is not 
inputted to the clutch drum 52 of the fourth clutch C-4 
when the fourth clutch C-4 is not engaged even if the 
driver races the engine in Neutral or Parking range for 
example and the input shaft rotates. Accordingly, it is 
possible to prevent the whole hydraulic servo 50 of the 
fourth clutch C-4 from rotating and to prevent dragging 
of the fourth clutch C-4 which is otherwise caused by a 
centrifugal hydraulic pressure generated in the oil cham- 
ber 56. 

[0246] Still more, because the second clutch C-2 is 
disposed axially on the opposite side of the planetary 
gear unit PU from the planetary gear DP, the second 
clutch C-2 may be linked with the carrier CR2 without 
entangling with the member for linking the first clutch C- 
1 with the sun gear S3 and the member for linking the 
third clutch C-3 with the sun gear S2 for example. 
[0247] Further, because planetary gear unit PU is the 
Ravigneaux type planetary gear In which the ring gear 
R3 is disposed at one side of the outer peripheral side 
and the friction plate 71 of the second brake B-2 is dis- 
posed on the other side of the outer peripheral side of 
the planetary gear unit PU, the friction plate 71 of the 
second brake B-2 may be disposed at the position radially 
overlapping with the planetary gear unit PU while assur- 
ing its capacity and decreasing the diameter thereof. Ac- 
cordingly, the automatic transmission 1 3 may be built 
both compactly in the radial direction and shortly in the 
axial direction. 

[0248] <Fourth Embodiment 
A fourth embodiment, which is a partial modification of 
the first and third embodiments described above, will be 
explained with reference to FIGs. 12 through 14. FIG. 12 
is an enlarged section view showing a part of an auto- 
matic transmission 1 4 of the fourth embodiment, FIGs. 
1 3A and 1 3B show the ring gear R1 and the piston mem- 
ber 43, wherein FIG. 13A is an enlarged section view 
seen from its axial direction and FIG. 13B is a section 
view taken along an arrow A-A in FIG. 13Aand FIG. 14A 
and 14B are section views showing the input shaft, 
wherein FIG. 14A is a partially enlarged section view 
thereof and FIG. 14B is a section view taken along an 
arrow B-B in FIG. 14A. 
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[0249] The automatic transmission 1 4 of the fourth em- 
bodiment is provided with a transmission mechanism 2 4 . 
The transmission mechanism 2 4 is different from the 
transmission mechanisms 2 1 and 2 3 of the first and third 
embodiments in that the hydraulic servo 20 of the first s 
clutch C-1 and the hydraulic servo 40 of the third clutch 
C-3 are disposed axially between the planetary gear DP 
and the planetary gear unit PU, or more specifically, the 
hydraulic servo 40 of the third clutch C-3 is disposed ax- 
ially on the side of the planetary gear DP and the hydraulic 10 
servo 20 of the first clutch C-1 is disposed on the side of 
the planetary gear unit PU. 

[0250] Specifically, the planetary gear unit PU is dis- 
posed on the intermediate shaft 13 within the mission 
case 3 and the fourth clutch C-4, the planetary gear DP, is 
the first clutch C-1 and the third clutch C-3 are disposed 
axially within the front half of the mission case 3, i.e., on 
the front side (on one side) of the planetary gear unit PU 
as shown in FIG. 12. The hydraulic servo 50 of the fourth 
clutch C-4 is disposed on the front side of the planetary 20 
gear DP, i.e. , axially on the opposite side of the planetary 
gear DP from the planetary gear unit PU, and the hydrau- 
lic servo 20 of the first clutch C-1 and the hydraulic servo 
40 of the third clutch C-3 are disposed axially between 
the planetary gear DP and the planetary gear unit PU. 25 
[0251 ] Further, the friction plate 61 of the first brake B- 
1 , the friction plate 51 of the fourth clutch C-4, the friction 
plate 41 of the third clutch C-3 and the friction plate 21 
of the first clutch C-1 are disposed relatively on the outer 
diametric side within the mission case 3 on the input shaft 30 
1 2 in order from the front side. The friction plate 51 of the 
fourth clutch C-4 and the hydraulic servo 50 of the fourth 
clutch C-4 are disposed on the inner peripheral side of 
the friction plate 61. That is, the friction plate 61 is dis- 
posed so as to overlap radially with the outside of the 35 
fourth clutch C-4. The planetary gear DP is disposed on 
the inner diametric side of the friction plate 41 and the 
friction plate 21 is disposed behind the friction plate 41 . 
The hydraulic servo 40 of the third clutch C-3 and the 
hydraulic servo 20 of the first clutch C-1 are disposed *o 
from the rear side of the planetary gear DP to the inner 
peripheral side of the friction plate 21 . 
[0252] The planetary gear DP disposed withinthe mis- 
sion case 3 is provided with the sun gear S1 , the carrier 
CR1 and the ring gear R1 as described above. Among 45 
them, the sun gear S1 is fixed to the first sleeve member 
100. This first sleeve member 100 fits around the outer 
peripheral face of the input shaft 1 2 and extends forward 
to be fixed in a body with the inner peripheral face of the 
boss portion 3b that extends to the rear from the inner 50 
diametric side of the rear face of the partition member 3a 
of the mission case 3 described above. That is, it is a 
part of the boss portion 3b in a broad sense and the sun 
gear S1 is fixed to the boss portion 3b so as not to be 
rotatable. 55 
[0253] The carrier CR1 has the rearcarrierplate CR1 a 
and the front carrier plate CR1 b to rotatably support the 
pinions P1 and P2. While these pinions P1 and P2 en- 



gage from each other, the former pinion P1 engages with 
the sun gear S1 and the latter pinion P2 engages with 
the ring gear R1, respectively. The rear carrier plate 
CR1 a is formed so as to extend from the outer peripheral 
face of the rear part of the input shaft 12 to the outer 
diametric side in the shape of a flange. Meanwhile, the 
front carrier plate CR1b is formed in the shape of a ring 
and hs ;e hub portion CRlc extending forward from its 
outer pt:t -pnery. The inner friction plate 51b of the fourth 
clutch C-4 described later is spline-coupled with the outer 
peripheral face of the ring gear R1. 
[0254] The inner friction plate 41b of the third clutch 
C-3 described later is spline-coupled with the outer pe- 
riphers <ace of the ring gear R1. The hue portion R1a 
extending to the rear is linked with the rear end of the 
ring gear R1 as described later in detail. A supporting 
plate 1 06 nearly having the shape of a disc for supporting 
the ring gear R1 is connected to the hub portion R1a. 
The inner peripheral side of the supporting plate 106 is 
connected with the second sleeve member 1 05, the outer 
peripheral side of the supporting plate 1 06 is connected 
with the drum member 1 08 described later and the outer 
friction plate 21 a of the first clutch C-1 is spline-coupled 
with the inner peripheral side of the drum member 108. 
[0255] The fourth clutch C-4 is disposed, on the boss 
portion 3b through an intermediary of the clutch drum 52 
just in front of the planetary gear DP described above. 
The fourth clutch C-4 is provided with the friction plate 
51 concosed of the outer friction plate 51a and the inner 
frictio- - ~ 61bandthehydraulicservo50forengaging/ 
disenc^ . ... ,g the friction plate 51 . The hydraulic servo 50 
has the clutch drum 52, the piston member 53, the cancel 
plate 54 and the return spring 55 and composes thereby 
the oil chamber 56 and the cancel oil chamber 57. The 
clutch drum 52 has the flange portion 52a extending from 
the inner diametric side to the outer diametric side, the 
drum portion 52b extending from the outer periphery of 
the f lar • oortion52atothe rear part of the almost whole 
third c^r.n C-3, and a hub portion 52c whose inner dia- 
metric side is rotatably supported by the boss portion 3b. 
[0256] The inner peripheral side of the front side of the 
drum portion 52b is disposed on the outer diametric side 
of the hub portion CR1c of the front carrier plate CR1b 
of the planetary gear DP described above and the outer 
friction plate 51 a of the friction plate 51 is spline-coupled 
with inner peripheral face thereof. The inner friction 
plate 61c of the friction plate 51 is spline-coupled with 
the hub portion CR1c of the carrier CR1 as described 
above. Still more, the inner friction plate 61b of the first 
brake 8-1 is spline-coupled with the outer peripheral side 
of the front side of the drum portion 52b. The rear side 
of the drum portion 52b extends to the outer peripheral 
side of the third clutch C-3 to be spline-coupled with the 
outer friction plate 41a of the friction plate 41. The rear 
end of the drumportion 52b is spline-coupled with the 
drummember (output side member, link member) 101. 
The drum member 101 is linked with the fourth sleeve 
member 1 1 1 that is rotatably supported by the third 
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sleeve member 110 that is also rotatably supported on 
the intermediate shaft 1 3. The sun gear S2 is formed as 
a part of the fourth sleeve member 111. That is, the drum 
member 1 01 is linked to the sun gear S2 of the planetary 
gear unit PU. Accordingly, the clutch drum 52 to which 
the rotation of the fourth clutch C-4 is outputted is linked 
to the sun gear S2 of the planetary gear unit PU via the 
drummember 1 01 which is capable of transmitting the 
reduced rotation in connection with the third clutch C-3. 
[0257] Meanwhile, the piston member 53 of the hy- 
draulic servo 50 of the fourth clutch C-4 is disposed be- 
hind the flange portion 52a of the clutch drum 52 so as 
to be movable in the longitudinal direction and composes 
an oil-tight oil chamber 56 between the clutch drum 52 
by two seal rings d1 and d2. Still more, the cancel plate 
54 is blocked from moving to the rear side by the snap 
ring 59 fitted to the hub portion 52c described above. The 
cancel plate 54 is provided with the return spring 55 in 
contraction between the piston member 53 disposed in 
front thereof and composes the oil-tight oil chamber 57 
with a seal rings a3. 

[0258] The third clutch C-3 is provided with the friction 
plate 41 composed of the outer friction plate 41 a and the 
inner friction plate 41b and the hydraulic servo 40 for 
engaging/disengaging the friction plate 41 .The hydraulic 
servo 40 has the clutch drum 42 formed by the front side 
of the supporting plate 106 of the ring gear R1 and the 
inner peripheral side of the front part of the second sleeve 
member 105, the piston member 43, the cancel plate 44 
and the return spring 45 and thereby forms the oil cham- 
ber 46 and the cancel oil chamber 47. 
[0259] The drum portion R1a of the ring gear R1 is 
formed in the shape of a comb as shown in FIGs . 13A 
and 13B and is constructed so as to penetrate through 
and intersect with a plurality of through holes 43c perfo- 
rated through the piston member 43. Still more, as shown 
in FIGS. 12 and 13B, an outer peripheral end 106a of the 
supporting plate 106 is formed also in the shape of a 
comb and fits in a manner of engaging with the drum 
portion R1a of the ring gear R1 from each other. Further, 
the ring gear R1 is fixed to the supporting plate 106 in 
the longitudinal direction, i.e., in the axial direction, by a 
tapered snap ring 109. That is, the clutch drum of the 
hydraulic servo 40 of the third clutch C-3 is formed by 
the ring gear R1 ,the supporting plate 1 06 and the second 
sleeve member 105. 

[0260] Further, as shown in FIGs. 12 and FIG. 13A, 
the piston member 43 slidably penetrates through and 
intersects with the ring gear R1 through the through hole 
43c as described above. That is, the piston member 43 
is capable of pressing the friction plate 41 because an 
abutting portion 43e for abutting and pressing the friction 
plate 41 through an intermediary of a link portion 43d 
becomes movable in the axial direction. 
[0261] Thus, the piston member 43 of the third clutch 
C-3 is disposed to be movable inthe longitudinal direction 
as against the positioning member (hereinafter referred 
to as the supporting plate) 106 and the second sleeve 



member 105 as shown in FIG. 12 and composes the oil- 
tight oil chamber 46 between the supporting plate 106 
and the second sleeve member 105, i.e., between the 
cylinder portion 42, by two seal rings a5 and a6. Still 

s more, the cancel plate 44 is blocked from moving to the 
rear side by the snap ring 49 fitted to the second sleeve 
member 105 described above. The cancel plate 44 is 
provided with the return spring 45 in contraction between 
the piston member 43 disposed behind it and composes 

10 the oil-tight cancel oil chamber 47 by the seal ring a4. 
[0262] The first clutch C-1 is disposed behind the third 
clutch C-3, i.e., on the rear side on the opposite side of 
the supporting plate 106 from the third clutch C-3, and 
has the friction plate 21 composed of the outer friction 

15 plate 21 a and the innerfriction plate 21 band the hydraulic 
servo 20 for engaging/disengaging the friction plate 21. 
The outer friction plate 21a is spline-coupled with the 
drum member 108 connected to an outer peripheral end 
106a of the supporting plate 106 by means of welding 

20 for example. That is, the clutch drum of the hydraulic 
servo 20 of the first clutch C-1 is formed by the drum 
member 108, the supporting plate 106 and the second 
sleeve member 1 05. Further, because the drum member 
1 08 is connected to the outer peripheral end 1 06a of the 

25 supporting plate 1 06, it is connected to the ring gear R1 
through an intermediary of the supporting plate 106. 
Meanwhile, the inner friction plate 21 b is spline-coupled 
with a drum portion 102b of the link member 102. The 
link member 102 has the sleeve-like hub portion 102a 

30 extending to the rear on the inner peripheral side thereof 
and is connected to the third sleeve member 110 rotat- 
ably supported on the intermediate shaft 13. The sun 
gear S3 is formed as a part of the third sleeve member 
1 10. That is, the link member 102 is linked to the sun 

35 gear S3 through an intermediary of the third sleeve mem- 
ber 110. 

[0263] The hydraulic servo 20 has the cylinder portion 
22 formed by the rear side of the supporting plate 106 of 
the ring gear R1 and the inner peripheral side of the rear 

40 part of the second sleeve member 1 05, the piston mem- 
ber 23, the cancel plate 24 and the return spring 25 and 
composes the oil chamber 26 and the cancel oil chamber 
27 with them. The piston member 23 is disposed so as 
to be movable in the longitudinal direction as against the 

45 positioning member 1 06 and the second sleeve member 
1 05 and composes the oil-tight oil chamber 26 between 
the positioning member 1 06 and the second sleeve mem- 
ber 1 05, i.e. , between the cylinder portion 22, by two seal 
rings a7 and a8. The cancel plate 24 is blocked from 

50 moving to the rear by the snap ring 29 fitted to the second 
sleeve member 105 described above. The cancel plate 
24 is provided with the return spring 25 in contraction 
between the piston member 23 disposed behind thereof 
and composes the oil-tight cancel oil chamber 27 by the 

55 seal ring a9. 

[0264] Meanwhile, the carrier CR2 of the planetary 
gear unit PU supported through an intermediary of the 
hub portion CR2a is disposed on the outer peripheral 
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side of the fourth sleeve member 111 described above 
and the one-way clutch F-1 is disposed further on the 
outer peripheral side of the hub portion CR2a. The one- 
way clutch F-1 is provided with, in order from the inner 
peripheral side to the outer peripheral side, an inner race 5 
112 supported by the hub portion CR2a, a sprag mech- 
anism 1 1 3 and an outer race 1 1 4 spline-coupled with the 
inner peripheral side of the mission case 3. The second 
brake B-2 provided with the friction plate 31 composed 
of an outer friction plate 31a and an inner friction plate to 
31b is disposed behind the outer race 114 such that the 
outer friction plate 31a is spline-coupled with the inner 
peripheral side of the mission case 3 and the innerfriction 
plate 31b is spJine-coupled with the hub portion CR2b of 
the carrier CR2, respectively. is 
[0265] Next, the structure of oil passages of each com- 
ponent will be explained. The input shaft 12 is provided 
with four oil passages c2, c4, c6 and c8 perforated in the 
axial direction. Specifically, the oil passages c4, c6 and 
c8 which are parallel with the axial direction are perforat- 20 
ed in the nearly rear half part of the input shaft 12 at the 
positions almost equal distance in the circumferential di- 
rection such that the center axes of the oil passages form 
an equilateral triangle as shown in FIGs. 14A and 14B. 
Then, the oil passage c2 communicates with the outer 25 
peripheral face of the input shaft 12 through the oil pas- 
sage c1 in the radial direction, the oil passage c6 com- 
municates with it through the oil passages c5 and c1 4 in 
the radial direction, the oil passage c8 communicates 
with it through the oil passages c7 and c13 and the oil 30 
passage c4 communicates with it through the oil passage 
c3 and the oil passages c9 through c12 in the radial di- 
rection, respectively. 

[0266] The oil passages c15 and c17 are perforated 
through the boss portion 3b of the partition member 3a 35 
in the radial direction in order from the front side. The oil 
passages c16 and c18 are perforated radially through 
the hub portion 52c of the clutch drum 52 of the fourth 
clutch C-4 positioned on the outer peripheral side of the 
boss portion 3b in order from the front side. The oil pas- *o 
sages c19, c20, c21 and c22 are perforated radially 
through the second sleeve member 105 positioned on 
the outer peripheral side of the rear part of the input shaft 
12. Further, the oil passage c23 is perforated at the po- 
sition corresponding to the oil passage c22 of the second 45 
sleeve member 105 on the rear side of the input shaft 
12. The oil passage c23 communicates with the oil pas- 
sage c30 perforated through the intermediate shaft 13. 
[0267] Meanwhile, an oil groove not shown is formed 
on the outer peripheral side of the sleeve member 100 so 
and composes the oil passage between the boss portion 
3b. That is, the oil passage is formed within the boss 
portion 3b in a broad sense (hereinafter referred to as 
'the oil passage within the boss portion 3b'). The seal 
rings d1 through d4 for sealing the boss portion 3b (sleeve 55 
member 1 00) and the oil passages d , c3, c5 and c7 are 
provided on the outer peripheral side of the input shaft 
12 and the seal rings d7, d8 and d9 for sealing the oil 



passages c1 3 and c20 of the second sleeve member 1 05 
and the oil passages c14 and c21 are provided on the 
outer penpheral side of the rear part of the input shaft 
1 2. Still more, the seal rings d5 and d6 for sealing the oil 
passages c1 5 of the boss portion 3b and the oil passage 
d 6 of the hub portion 52c of the clutch drum 52 are pro- 
vided on the outer peripheral side of the boss portion 3b. 
[0268] It is noted that although a plurality of oil passag- 
es for supplying lubricant oil are perforated through the 
intermediate shaft 13, the third sleeve member 1 10 and 
the fourth sleeve member 111, their explanation will be 
omitted here because their structure is ordinary one. Op- 
erating fluid is supplied from the hydraulic control unit to 
the hydraulic servo 30 of the second clutch C-2 via the 

011 passage c24 provided in the partition wall 3c of the 
mission case 3, the oil passage c25 provided within the 
output shaft 15 and the oil passage c26 provided within 
the intermediate (input) shaft 13 (see FIG. 15 or 16 for 
example). 

[0269] Next, the supply of lubricant oil will be ex- 
plained. When lubricant oil is supplied to the oil passages 
within the boss portion 3b based on a hydraulic pressure 
generated by the oil pump 8 described above, the lubri- 
cant oil is splashed to the outer peripheral side of the 
boss portion 3b via the oil passage c1 7. Similarly to that, 
the lubricant oil supplied to the oil passages within the 
boss portion 3b by the oil pump 8 is supplied to the oil 
passages c3 and c4 of the input shaft 12 in a manner of 
being sealed by the seal rings dt and d2. It is then sup- 
plied to the rear side via the oil passage c4 and is 
splashed to the outer peripheral side of the input shaft 

1 2 from the oil passages c9, d 0, d 1 and d 2. Thereby, 
each member within the mission case 3, i.e., each gear 
of the planetary gear DP, each member of the first clutch 
C-1 , each member of the third clutch C-3, each member 
of the fourth clutch C-4, each member of the first brake 
B-1 and specifically the friction plates 21,41,51 and 61 
are lubricated. It is noted that oil within the cancel oil 
chambers 47 and 57 of the third and fourth clutches C- 
3 and C-4 for example is also supplied in the same man- 
ner with the lubricant oil via the oil passages c1 8 and c1 9 
and lubricates each member within the mission case 3 
in a manner of joining with other lubricant oil when it is 
to be emitted. Still more, oil within the cancel oil chamber 
27 of the first clutch C-1 for example is lubricant oil, which 
has been supplied to the oil passage c30 of the interme- 
diate shaft 13, and which is to be supplied via the oil 
passages c23 and c22 . It lubricates each member within 
the mission case 3 in a manner of joining with other lu- 
bricant oil when it is to be emitted. 

[0270] Next, the supply of operating fluid will be ex- 
plained. The hydraulic control unit not shown generates 
and controls engaging pressures of the first clutch C-1 , 
the second clutch C-2, the third clutch C-3, the fourth 
clutch C-4, the first brake B-1 , the second brake B-2 and 
the lockup clutch 10 based on the hydraulic pressure 
caused by the oil pump 8 for example. Each operating 
fluid is supplied to each oil passage provided separately 
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within the boss portion 3b (within the first sleeve member 
100) from around the joint of the boss portion 3b on the 
front side based on the engaging hydraulic pressure of 
the lockup clutch 10, the first clutch C-1, the third and 
fourth clutches C-3 and C-4 among them. 
[0271 ] When the operating fluid for engaging the lock- 
up clutch 1 0 is supplied to the oil passage within the boss 
portion 3b, it is supplied from the oil passage within the 
boss portion 3b to the oil passage c1 in a manner of being 
sealed by seal rings not shown. The operating fluid sup- 
plied to the oil passage c1 is supplied to the friction plate 
of the lockup clutch 1 0 via the oil passage c2 and acts 
on the friction plate. Then, the flange-like member pro- 
vided around the input shaft 1 1 presses the friction plate 
and the lockup clutch 10 engages as a result (see FIG. 
15 or 16 for example). It is noted that the operating fluid 
is emitted in reverse via the oil passages c2 and c1 when 
the lockup clutch 1 0 is disengaged based on the hydraulic 
control made by the hydraulic control unit. 
[0272] When the operating fluid for engaging the fourth 
clutch C-4 is supplied to the oil passage within the boss 
portion 3b, it is supplied to the oil passage c15 from the 
oil passage in the axial direction not shown within the 
boss portion 3b. The operating fluid supplied to the oil 
passage c1 5 is supplied to the oil passage c1 6 in a man- 
ner of being sealed by the seal rings d5 and d6, i.e., from 
the oil passage c15 in the boss portion 3b to the oil pas- 
sage c16 of the clutch drum 52 which are mutually and 
relatively rotatable. Then, the operating fluid is supplied 
to the oil chamber 56 of the hydraulic servo 50 of the 
fourth clutch C-4 viathe oil passage c1 6. Thus, the piston 
member 53 is pressed backward and the friction plate 51 
is pressed, i.e., the fourth clutch C-4 engages. It is noted 
that when the fourth clutch C-4 is disengaged based on 
the hydraulic control made by the hydraulic control unit, 
the piston member 53 is pressed forward by an urging 
force of the return spring 55 and thereby, the operating 
fluid of the oil chamber 56 is emitted in reverse via the 
oil passages c16, c15 and the oil passage in the axial 
direction within the boss portion 3b. 
[0273] When the operating fluid for engaging the third 
clutch C-3 is supplied to the oil passage within the boss 
portion 3b, it is supplied to the oil passage c7 of the input 
shaft 12 from the oil passage in the axial direction not 
shown within the boss portion 3b in a manner of being 
sealed by seal rings d3 and d4. The operating fluid sup- 
plied to the oil passage c7 is supplied to the outer pe- 
ripheral part on the rear side of the input shaft 12. The 
operating fluid supplied to the oil passage c1 3 is supplied 
to the oil passage c20 of the second sleeve member 1 05 
in a manner of being sealed by the seal rings d7 and d8, 
i.e., from the oil passage d 3 of the input shaft 12 to the 
oil passage c20 of the second sleeve member 1 05 which 
are mutually and relatively rotatable. Then, the operating 
fluid is supplied to the oil chamber 46 of the hydraulic 
servo 40 of the third clutch C-3 via the oil passage c20. 
Thus, the piston member 43 is pressed forward and the 
friction plate 41 is pressed by the drum portion 43b, i.e., 



the third clutch C-3 engages. It is noted that when the 
third clutch C-3 is disengaged based on the hydraulic 
control made by the hydraulic control unit, the piston 
member 43 is pressed forward by an urging force of the 
5 return spring 45 and thereby, the operating fluid in the oil 
chamber 46 is emitted in reverse via the oil passages 
c20, c1 3, c8, c7 and the oil passage in the axial direction 
within the boss portion 3b. 

[0274] When the operating fluid for engaging the first 

io clutch C-1 is supplied to the oil passage within the boss 
portion 3b, it is supplied to the oil passage c5 in the input 
shaft 12 from the oil passage in the axial direction not 
shown within the boss portion 3b in a manner of being 
sealed by the seal rings d2 and d3 similarly to the oper- 

15 ating fluid of the third clutch C-3. The operating fluid sup- 
plied to the oil passage c5 is supplied to the outer pe- 
ripheral part on the rear side of the input shaft 1 2 via the 
oil passages c6 and c14. The operating fluid supplied to 
the oil passage c1 4 is supplied to the oil passage c21 of 

20 the second sleeve member 105 in a manner of being 
sealed by the seal rings d8 and d9, i.e., the operating 
fluid is supplied from the oil passage c1 4 within the input 
shaft 1 2 to the oil passage c21 of the second sleeve mem- 
ber 1 05 which are mutually and relatively rotatable. Then, 

25 the operating fluid is supplied to the oil chamber 26 of 
the hydraulic servo 20 of the first clutch C-1 via the oil 
passage c21 . Thus, the piston member 23 is pressed 
backward and the drum portion 23b presses the friction 
plate 21 , i.e., the first clutch C-1 engages. It is noted that 

30 when the first clutch C-1 is disengaged based on the 
hydraulic control made by the hydraulic control unit, the 
piston member 23 is pressed forward by an urging force 
of the return spring 25 and thereby, the operating fluid in 
the oil chamber 26 is emitted in reverse via the oil pas- 

35 sages c21 , c1 4, c5 and the oil passage in the axial direc- 
tion within the boss portion 3b. 

[0275] According to the inventive automatic transmis- 
sion 1 4 described above, the fourth clutch C-4 is linked 
with the sun gear S2 of the planetary gear unit PU via 

40 the output side members (the clutch drum 42 and the 
drum-like member 1 01 and the sleeve member 1 04 which 
turn out to be link members) of the third clutch C-3, so 
that the output side members turn out to be output side 
members of the two clutches transmitting different rota- 

.45 tions, i.e., they may be shared in common as one rotary 
member. Thereby, the automatic transmission 1 4 may 
be compactly built. 

[0276] Still more, because the hydraulic servo 50 of 
the fourth clutch C-4 is disposed axially on the opposite 

so side of the planetary gear DP from the planetary gear 
unit PU and on the boss portion 3b extending from the 
case 4 to supply the operating fluid to the hydraulic servo 
50 of the fourth clutch C-4 from the oil passage within 
the boss portion 3b, a number of seal rings may be cut 

55 as compared to a case of disposing the hydraulic servo 
50 of the fourth clutch C-4 on the input shaft 1 2 through 
an intermediary of a member having another speed of 
rotation , i.e., as compared to a case of supplying the 
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operating fluid via the other member for example. There- 
by, it becomes possible to prevent the drop of the effi- 
ciency and controllability of the automatic transmission 
V 

[0277] By the way, although it is necessary to provide 
a number of clutches for example in order to build the 
automatic transmission capable of attaining the multi- 
stage shift as described above, there is a problem on the 
other hand that the automatic transmission is required to 
be compact from the aspect of mountability in mounting 
the automatic transmission in a vehicle. While the boss 
portion extending from the case is generally disposed on 
the outer peripheral side of the input shaft on the front 
side of the transmission mechanism of the automatic 
transmission to pass lubricant oil of oil pumps and oper- 
ating fluid from the hydraulic control unitto the input shaft, 
there is a problem to dispose a plurality of clutches on 
the outer peripheral siae on the boss portion located on 
the outer peripheral side of the input shaft that it hampers 
the compactness of the automatic transmission in the 
radial direction. 

[0278] However, according to the inventive vehicular 
automatic transmission 1 4 , the planetary gear DP, the 
first and third clutches C-1 and C-3, the fourth clutch C- 
4 are disposed axially on one side of the planetary gear 
unit PU, the hydraulic servo 50 of the fourth clutch C-4 
is disposed axially on the opposite side of the planetary 
gear DP from the planetary gear unit PU and the hydraulic 
servos 20 and 40 of the first and third clutches C-1 and 
C-3 are disposed axially between the planetary gear unit 
PU and the planetary gear DP, so that the vehicular au- 
tomatic transmission ^ 4 may be compactly built in the 
radial direction as compared to a case of disposing the 
hydraulic servos of the plurality of clutches on the boss 
portion 3b extending from the case 4 for example even 
though it is capable of attaining the forward eighth speed 
and reverse second speed stages for example. 
[0279] Still more, because the friction plate 61 of the 
first brake B-1 is disposed so as to overlap with the out- 
side in the radial direction of the fourth clutch C-4, i.e., 
because the friction plate 61 of the first brake B-1 is dis- 
posed on the outer peripheral side of the fourth clutch C- 
4 whose capacity is relatively small as compared to the 
clutch that transmits reduced rotation, the axial, size of 
the vehicular automatic transmission 1 4 may be reduced 
without increasing the radial size thereof by disposing 
the friction plate 61 of the first brake B-1 so as to overlap 
with the fourth clutch C-4. 

[0280] Further, because the second clutch C-2 is dis- 
posed on the opposite sine of the planetary gear unit PU 
from the planetary gear the first and third clutches 
C-1 and C-3 may be dis- . . : >d adjacent to the planetary 
gear DP without interposing the second clutch C-2 be- 
tween the planetary gear DP and the planetary gear unit 
PU and the planetary gear DP may be disposed relatively 
closely to the planetary gear unit PU, the transmitting 
members, e.g., the ring gear R1, the link member 101, 
the link member 1 02 and the drum member 1 08, fortrans- 



mitting a reduced rotation, i.e., for transmitting a large 
torque, may be shortened. Thereby, the vehicular auto- 
matic transmission 1 4 may be lightened and the control- 
laoility thereof may be improved by cutting its inertia. 
5 [0281] Still more, because the fourth clutch C-4 and 
the planetary gear DP are disposed on the boss portion 
3b extending from the wall 3a on one side of the case 4, 
oil is supplied to the hydraulic servo 50 of the fourth clutch 
C-4 from the oil passage c15 provided within the boss 
10 portion 3b and oil is supplied to the hydraulic servo 20 of 
the second clutch C-2 from the oil passage c50 provided 
in the wall 3c on the other side of the case 4, the fourth 
clutch C-4 and the second clutch C-2 may be disposed 
separately from the planetary gear unit PU. Accordingly, 
15 it becomes possible to prevent the oil passages from con- 
centrating within the case 4 and to improve the freeaom 
of design. Further, oil may be supplied to the hydraulic 
servos 30 and 50 of the second and fourth clutches C-2 
and "-4 by providing a pair (the least) of seal rings. 
Accordingly, becomes possible to improve the power 
transmitting efficiency of the vehicular automatic trans- 
mission 1 4 by reducing sliding resistance of the seal rings. 
[0282] Still more, because the link member 101 for link- 
ing the third clutch C-3 with the sun gear S2 is disposed 
so as to pass through the outer peripheral side of the first 
clutch C-1 , thefourth clutch C-4 and the output sidemem- 
bers 52 and 101 of the third clutch C-3 disposed on the 
opposite sides of the planetary gear DP may be linked 
without complicating the members and the vehicular au- 
tomatic transmission 1 4 may be compactly built. 
[0283] because the friction plate 41 of the third clutch 
C-3 is disposed on the outer peripheral side of the ring 
gear Rl ol the planetary gear DP, the supporting piate 
1 06s for sl .porting the ring gear R1 of the planetary gear 
DP and th* econd sleeve member 1 05 are disposed on 
the input shaft 1 2, the cylinder portion 22 of the hydraulic 
servo 20 of the first clutch C-1 and the clutch drum 42 of 
the hydraulic servo 40 of the third clutch C-3 are disposed 
axially on the both sides of the supporting piate 1 06 and 
the oiston member 43 of the hydraulic servo 40 of the 
third clutch C-3 and the ring gear R1 of the planetary gear 
DP are built so that they penetrate through and intersect 
with each other and so that the piston member 43 is sli- 
dable against the ring gear R1, the supt * 5 ng plate 106 
and the second sleeve member 1 05, the .porting plate 
1 06 and the second sleeve member 1 05 may be used in 
common as the cylinder portions 22 and 42 of the first 
and third clutches C-1 and C-3. Accordingly, the vehicular 
automatic transmission may be built so that the third 
clutch C-3 is removable while compact.nc ir the axial 
direction. 

[0284] Further, because the hydraulic servo 50 of the 
fourth clutch C-4 and the hydraulic servos 20 and 40 of 
the first and third clutches C-1 and C-2 are separately 
disposed and the hydraulic servos 20 and 40 of the first 
and third clutches C-1 and C-3 are disposed on the sup- 
porting plate 1 06 and the second sleeve member 1 05, it 
becomes possible to prevent the clutch drums and pis- 
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tons, e.g., the piston member 23, the piston member 43, 
the second sleeve member 1 05, the positioning member 
1 06, the drum member 1 08 and the ring gear R1 , of the 
hydraulic servos 20 and 40 of the first and third clutches 
C-1 and C-3 from rotating due to the inputted rotation of 
the input shaft 12 and to prevent the seal rings d7, d8 
and d9 provided for the hydraulic servos 20 and 40 of 
the first and third clutches C-1 and C-3 from causing un- 
necessary sliding resistance. Accordingly, it becomes 
possible to prevent the drop of the power transmitting 
efficiency of the vehicular automatic transmission 1 4 . 
[0285] Further, because the second sleeve member 
105 becomes the cylinder portions 22 and 42 of the hy- 
draulic servos 20 and 40 of the first and third clutches C- 
1 and C-3, i.e., because the oil chambers 26 and 46 of 
their hydraulic servos 20 and 40 are provided on the sec- 
ond sleeve member 105, seal rings d7, d8 an d9 need 
to be provided Just between the input shaft 12 and the 
second sleeve member 105 to supply operating fluid to 
those oil chambers 26 and 46. Accordingly, the diameter 
of the seal rings d7, d8 and d9 may be cut and the sliding 
resistance of those seal rings d7, d8 and d9 may be cut 
as compared to a case of providing the seal rings on the 
boss portion 3b. Thereby, the powertransmitting efficien- 
cy of the vehicular automatic transmission 1 4 may be 
improved. 

[0286] Still more, because the second sleeve member 
105 composing the hydraulic servos 20 and 40 is dis- 
posed on the input shaft 12, i.e. , because the second 
sleeve member 1 05 is disposed directly on the input shaft 
1 2 without interposing a membersuch as the boss portion 
3b between the second sleeve member 1 05, which turns 
out to be the clutch drum, and the input shaft 1 2, a pres- 
sure receiving area of the oil chamber 26 and 46 of the 
hydraulic servos 20 and 40 of the first and third clutches 
C-1 and C-3 maybe increased as compared to a case of 
disposing the hydraulicservos of the clutches on the boss 
portion 3b. That is, the capacity of the first and third clutch- 
es C-1 and C-3 that transmit the reduced rotation, i.e., a 
higher torque than that of the rotation of the input shaft 
12, may be increased. 

[0287] Because the end portion R1a of the ring gear 
R1 of the planetary gear DP is formed in the shape of a 
comb and a plurality of through holes 43c to which the 
comb-like end portion R1 a of the ring gearRI of the plan- 
etary gear DP penetrates through and intersects are 
formed through the piston member 43 of the hydraulic 
servo 40 of the third clutch C-3, it becomes possible to 
arrange so that the piston member 43 of the hydraulic 
servo 40 of the third clutch C-3 is slidable against the ring 
gear R1 , the supporting plate 1 06 and the second sleeve 
member 105 and so that the third clutch is removable. 
[0288] Because the outer peripheral end portion 1 06a 
of the supporting plate 106 is formed in the shape of a 
comb, the comb-like end portion R1 a of the ring gear R1 
of the planetary gear DP is fitted into the comb-like outer 
peripheral end portion 106a of the supporting plate 106 
and the ring gear R1 of the planetary gear DP is fixed to 



the supporting plate 106 in the axial direction by the ta- 
pered snap ring 109, the ring gear R1 may be fixed to 
and supported by the supporting plate 1 06 and the sec- 
ond sleeve member 105. 

5 [0289] Because the hydraulic servo 20 of the first 
clutch C-1 and the hydraulic servo 40 of the third clutch 
C-3 are disposer on the input shaft 1 2 and operating fluid 
is supplied to the hydraulic servo 20 of the first clutch C- 
1 and the hydraulic servo 40 of the third clutch C-3 via 

io oil passages c7, c8 and c13 provided within the input 
shaft 12, operating fluid maybe supplied to the hydraulic 
servos 20 and 40 of the first and third clutches C-1 and 
C-3 just by providing two pairs of seal rings d1 , d2, d3, 
d4, d7, d8 and d9 between the boss portion 3b and the 

15 input shaft 12 and between the hydraulic servos 20 and 
40 and the input shaft 12. Because the diameter of the 
seal rings may be reduced as compared to a case of 
disposing the first and third clutches C-1 and C-3 on the 
boss portion 3b, the sliding resistance caused by the seal 

20 rings may be cut and the powertransmitting efficiency of 
the vehicular automatic transmission^ may be im- 
proved. 

[0290] Still more, because the first oil passage c6 for 
supplying operating fluid to the hydraulic servo 20 of the 

25 first clutch C-1 in the axial direction, the second oil pas- 
sage c8 for supplying operating fluid to the hydraulic ser- 
vo 40 of the third clutch C-3 in the axial direction and the 
third oil passage c4 for supplying lubricant oil in the axial 
direction are formed within the input shaft 12 in parallel 

30 with the axial direction, lubricant oil may be supplied from 
the input shaft 12 even though operating fluid may be 
supplied to the hydraulic servos 20 and 40 of the first and 
third clutches C-1 and C-3. 

[0291] Further, because it is arranged so that the re- 
35 duced rotation of the ring gear R1 is inputted to the clutch 
drum 42 of the third clutch C-3 formingthehydraulicservo 
40 of the third clutch C-3 when the third clutch C-3 en- 
gages, the reduced rotation is not inputted to the clutch 
drum 42 of the third clutch C-3 when the third clutch C- 
4° 3 is not engaged even if the driver races the engine in 
Neutral or Parking range and the input shaft rotates for 
example. Accordingly, it is possible to prevent the whole 
hydraulic servo 40 of the third clutch C-3 from rotating 
and to prevent dragging of the third clutch C-3 which is 
45 otherwise caused by a centrifugal hydraulic pressure 
generated in the oil chamber 46. 

[0292] Still more, because it is arranged so that the 
inputted rotation is inputted to the clutch drum 52 of the 
fourth clutch C-4 forming the hydraulic servo 50 of the 

50 fourth clutch C-4 via the carrier CR1 when the fourth 
clutch C-4 engages, the inputted rotation is not inputted 
to the clutch drum 52 of the fourth clutch C-4 when the 
fourth clutch C-4 is not engaged even if the driver races 
the engine in Neutral or Parking range and the input shaft 

55 rotates for example. Accordingly, it is possible to prevent 
the whole hydraulic servo 50 ofthefourth clutch C-4 from 
rotating and to prevent dragging of the fourth clutch C-4 
which is otherwise caused by a centrifugal hydraulic pres- 
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sure generated in the oil chamber 56. 
[0293] <5th Embodiment 

A 5th embodiment, which is a partial modification of the 
4th embodiment described above, will be explained with 
reference to FIG. 15. FIG. 15 is a section view showing 
an automatic transmission 1 5 of the 5th embodiment. It 
is noted that in the 5-th embodiment explained below, 
components having the same structure with those of the 
automatic transmission 1 4 of the 4-th embodiment will be 
denoted by the same reference characters and an ex- 
planation thereof will be omitted here. 
[0294] The automatic transmission 1 5 of the 5th em- 
bodiment has a transmission mechanism 2 5 which is dif- 
ferent from the automatic transmission 1 4 of the 4th em- 
bodiment in that the disposition of the hydraulic servo 20 
of the first clutch C-1 and the hydraulic servo 40 of the 
third clutch C-3 is reversed, i.e., the hydraulic servo 20 
of the first clutch C-1 is disposed axially on the side of 
the planetary gear DP and the hydraulic servo 40 of the 
third clutch C-3 is disposed on the side of the planetary 
gear unit PU. Still more, the ringed support wall 120 is 
disposed between the planetary gear unit PU and the 
first and third clutches C-1 and C-3, or more specifically, 
between the one-way clutch F-1 and the hydraulic servo 
40 of the third clutch C-3. 

[0295] That is, the friction plate 41 of the third clutch 
C-3 is disposed on the outer peripheral side of the ring 
gearFM of the planetary gearDP and the outer peripheral 
side of thef riction plate 41 is spline-coupled with the drum 
member 101 for linking the clutch drum 52 of the fourth 
clutch C-4 with the sun gear S2 of the planetary gear unit 
PU via the fourth sleeve member 111. That is, the drum 
member 101 becomes a clutch drum of the third clutch 
C-3. Then, the hydraulic servo 40 of the third clutch C-3 
is disposed on the inner peripheral side of the rear part 
of the drum member 1 01 . 

[0296] The ring gear R1 is connected with the support- 
ing plate 1 06 by means of welding for example to be fixed 
and supported. A drum member 1 08 spline-coupled with 
the outer friction plate of the friction plate 21 of the first 
clutch C-1 is connected on the outer peripheral side of 
the supporting plate 106. That is, the supporting plate 
1 06 and the drum member 1 08 form a clutch drum of the 
first clutch C-1 . Then, the hydraulic servo 20 of the first 
clutch C-1 is disposed on the inner peripheral side of the 
rear part of the supporting plate 1 06. 
[0297] Meanwhile, the support wall 120 having a 
sleeve portion 120a on the inner peripheral side thereof 
is disposed on the outer peripheral side of the fourth 
sleeve member 111. The outer peripheral side of the sup- 
port wall 120 is spline-coupled with the inner peripheral 
side of the mission case 3 so as not to be rotatable. An 
oil passage c40 communicating with the hydraulic control 
unit is perforated in the radial direction within the support 
wall 1 20. An oil passage c41 is perforated at the position 
corresponding to the inner peripheral side of the oil pas- 
sage c40 of the support wall 1 20 and the oil passage c40 
communicates with the oil passage c 41 in a manner of 



being sealed by the seal rings d1 0 and d1 1 . Then, an oil 
passage c42 communicating with the oil passage c41 
and an oil passage c43 communicating with the oil pas- 
sage c42 are perforated in the fourth sleeve member 111. 
5 The oil passage c43 communicates with the operating 
oil chamber 46 of the hydraulic servo 40 of the third clutch 
C-3. That is, the oil passage c40 within the support wall 
120 communicates with the oil chamber 46 of the hydrau- 
lic servo 40 of the third clutch C-3. 
™ [0298] That is, when operating fluid for engaging the 
third clutch C-3 is supplied to the oil passage c40 of the 
support wall 120, it is supplied to the oil passage c41 of 
the fourth sleeve member 111 in a manner of being 
sealed by the seal rings d1 0 and d1 1 from the oil passage 
15 c40. That is, operating fluid is supplied from the oil pas- 
sage c40 of the support wall 120 to the oil passage c41 
of the fourth sleeve member 1 1 1 which relatively rotate 
each other. The operatingf luid supplied to the oil passage 
c41 is supplied to the operating oil chamber of the hy- 

20 draulic servo 40 of the third clutch C-3 via oil passages 
c42 and c43. Then, the piston memberis pressed forward 
and the friction plate 41 is pressed, thus engaging the 
third clutch C-3. It is noted that when the third clutch C- 
3 is disengaged based on hydraulic control made by the 

25 hydraulic control unit, the piston member is pressed for- 
ward by being urged by the return spring and thereby the 
operating fluid in the operating oil chamber is emitted in 
reverse via the oil passages c43, c42, c41 and c40. 
[0299] It is noted that the operating fluid supplied to 

so the hydraulic servo 40 of the third clutch C-3 is supplied 
not via the oil passage within the input shaft 12 as de- 
scribed above but via the oil passages within the support 
wall 120 and the fourth sleeve member 1 1 1 , so that no 
oil passage for the hydraulic servo 40 of the third clutch 

35 c-3 needs to be perforated in the input shaft 12. There- 
fore, only the oil passages c5, c6 and c14 for supplying 
operating fluid to the hydraulic servo 20 of the first clutch 
C-1 described above and the oil passages c3, c4 and c9 
through c12 for supplying lubricant oil are perforated in 

4 o the input shaft 12 of the automatic transmission 1 5 of the 
fifth embodiment. That is, only the two oil passages c4 
and c6 in the axial direction are perforated in parallel. 
[0300] According to the inventive vehicular automatic 
transmission 1 5 described above, the fourth clutch C-4 

45 is linked to the sun gear S2 of the planetary gear unit PU 
through an intermediary of the output side members (the 
clutch drum 42 and the drum member 1 01 and the sleeve 
member 1 04 which turn out to be the link member) of the 
third clutch C-3, so that the output side members become 

50 the output side members of the two clutches that transmit 
different rotations. That is, they may be commonly used 
as one rotary member. Thereby, the vehicular automatic 
transmission 1 5 may be compactly built. 
[0301] Still more, the hydraulic servo 50 of the fourth 

55 clutch C-4 is disposed axially on the opposite side of the 
planetary gear DP from the planetary gear unit PU and 
is disposed on the boss portion 3b extending from the 
case 4 and operating fluid is supplied to the hydraulic 
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servo 50 of the fourth clutch C-4 from the oil passage 
within the boss portion 3b, so that a number of seal rings 
may be cut as compared to a case of disposing the hy- 
draulic servo 50 of the fourth clutch C-4 on the input shaft 
12 through an intermediary of a member having another 
speed of rotation, i.e., as compared to a case of supplying 
operating fluid through an intermediary of another mem- 
ber. Thereby, it becomes possible to prevent the drop of 
the efficiency and controllability of the vehicular automat- 
ic transmission 1 5 . 

[0302] By the way, although it is necessary to provide 
a number of clutches for example in order to build the 
automatic transmission capable of attaining the multi- 
stage shift as described above, there is a problem on the 
other hand that the automatic transmission is required to 
be compact from the aspect of mountability inmounting 
the automatic transmission in a vehicle. While the boss 
portion extending from the case is generally disposed on 
the outer peripheral side of the input shaft on the front 
side of the transmission mechanism of the automatic 
transmission to pass lubricant oil of the oil pump and 
operating fluid from the hydraulic control unit to the input 
shaft, it is a problem to dispose a plurality of clutches on 
the outer peripheral side on the boss portion located on 
the outer peripheral side of the input shaft because it 
hampers the compactness of the automatic transmission 
in the radial direction. 

[0303] However, according to the inventive vehicular 
automatic transmission 1 5 , the planetary gear DP, the 
first and third clutches C-1 and C-3 and the fourth clutch 
C-4 are disposed axially on one side of the planetary gear 
unit PU, the hydraulic servo 50 of the fourth clutch C-4 
is disposed axially on the opposite side of the planetary 
gear DP from the planetary gear unit PU and the hydraulic 
servos 20 and 40 of the first and third clutches C-1 and 
C-3 are disposed axially between the planetary gear unit 
PU and the planetary gear DP, so that the vehicular au- 
tomatic transmission 1 5 may be compactly built in the 
radial direction, as compared to a case of disposing the 
hydraulic servos of the plurality of clutches on the boss 
portion 3b extending from the case 4 for example, even 
though it is capable of attaining the forward eighth speed 
and reverse second speed stages for example. 
[0304] Still more, because the friction plate 61 of the 
first brake B-1 is disposed so as to overlap with the out- 
side in the radial direction of the fourth clutch C-4, i.e., 
because the friction plate 61 of the first brake B-1 is dis- 
posed on the outer peripheral side of the fourth clutch C- 
4 whose capacity is relatively small as compared to the 
clutch that transmits a reduced rotation, the axial size of 
the vehicular automatic transmission 1 5 may be reduced 
without increasing the radial size thereof by disposing 
the friction plate 61 of the first brake B-1 so as to overlap 
with the fourth clutch C-4. 

[0305] Further, the second clutch C-2 is disposed ax- 
ially on the opposite side of the planetary gear unit PU 
from the planetary gear DP, the first and third clutches 
C-1 and C-3 may be disposed adjacent to the planetary 



gear DP without interposing the second clutch C-2 be- 
tween the planetary gear DP and the planetary gear unit 
PU and the planetary gear DP maybe disposed relatively 
closely with the planetary gear unit PU, so that the trans- 

s mitting members, e.g., the ring gear R1 , the link member 
1 01 , the link member 1 02 and the drum member 1 08, for 
transmitting reduced rotation, i.e. , retransmitting a large 
torque, may be shortened. Thereby, the vehicular auto- 
matic transmission 1 5 may be lightened and the control- 

10 lability thereof may be improved by cutting its inertia. 
[0306] Still more, the fourth clutch C-4 and the plane- 
tary gear DP are disposed on the boss portion 3b extend- 
ing from the wall 3a on one side of the case 4, oil is 
supplied to the hydraulic servo 50 of the fourth clutch C- 

15 4 from the oil passage c15 provided within the boss por- 
tion 3b and oil is supplied to the hydraulic servo 20 of the 
second clutch C-2 from the oil passage c50 provided in 
the wall 3c on the other side of the case 4, so that the 
fourth clutch C-4 and the second clutch C-2 may be dis- 

20 posed separately from the planetary gear unit PU. Ac- 
cordingly, it becomes possible to prevent the oil passag- 
es from concentrating within the case 4 and to improve 
the freedom of design. Further, oil may be supplied to 
the hydraulic servos 30 and 50 of the second and fourth 

25 clutches C-2 and C-4 just by providing a pair (the least) 
of seal rings. Accordingly, it becomes possible to improve 
the power transmitting efficiency of the vehicular auto- 
matic transmission 1 5 by reducing sliding resistance of 
the seal rings. 

30 [0307] Still more, because the hydraulic servo 20 of 
the first clutch C-1 is disposed on the side of the planetary 
gear DP and the hydraulic servo 40 of the third clutch C- 
3 is disposed on the side of the planetary gear unit PU, 
it becomes possible to dispose the hydraulic servos 20 

35 and 40 of the first and third clutches C-1 and C-3 axially 
between the planetary gear unit PU and the planetary 
gearDP. 

[0308] Furthermore, because the friction plate 41 of 
the third clutch C-3 is disposed on the outer peripheral 

40 side of the ring gear R1 of the planetary gear DP and the 
first clutch C-1 is disposed on the inner peripheral side 
of the clutch drum (drum member) 1 01 of the third clutch 
C-3, the hydraulic servo 20 and/or the friction plate 21 of 
thefirst clutch C-1 may be relatively enlarged in the radial 

45 direction and thereby the capacity of the first clutch C-1 
may be increased, as compared to a case of disposing 
the friction plate 41 of the third clutch C-3 on the outer 
peripheral side of the first clutch C-1, even though the 
vehicular automatic transmission 1 5 may be compactly 

50 built in the radial direction. 

[0309] Still more, the hydraulic servo 50 of the fourth 
clutch C-4 is disposed on the boss portion 3b extending 
from the case 4, the hydraulic servo 20 of the first clutch 
C-1 and the hydraulic servo 40 of the third clutch C-3 are 

55 disposed on the input shaft 12, the support wall 1 20 fixed 
to the case 4 is disposed axially between the planetary 
gear unit PU and the first clutch C-1 and the third clutch 
C-3, operating fluid is supplied to the hydraulic servo 50 
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of the fourth clutch C-4 via the oil passage c1 5 provided 
within the boss portion 3b, operating fluid is supplied to 
the hydraulic servo 20 of the first clutch C-1 via the oil 
passages c5, c6 and cl 4 provided within the input shaft 
12 and operating fluid is supplied to the hydraulic servo 
40 of the third clutch C-3 via the oil passage c40 provided 
within the support wall 120, so that operating fluid may 
be supplied to the hydraulic servo 50 of the fourth clutch 
C-4 by providing the pair of seal rings d5 and d6 between 
the hydraulic servo 50 and the boss portion 3b, to the 
hydraulic servo 20 of the first clutch C-1 by providing the 
two pairs of seal rings d2, d3, d8 and d9 between the 
boss portion 3b and the input shaft 12 and between the 
hydraulic servo 20 and the input shaft 12 and to the hy- 
draulic servo 40 of the third clutch C-3 by providing the 
pair of seal rings d1 0 and d1 1 between the hydraulic ser- 
vo 40 and the support wall 120. Thereby, a number of 
seal rings may be cut as compared to a case of supplying 
operating fluid to the both of the hydraulic servos 20 and 
40 of the first and third clutches C-1 and C-3 from the 
input shaft 1 2. Accordingly, it becomes possible to reduce 
sliding resistance of the seal rings and to improve the 
power transmitting efficiency of the vehicular automatic 
transmission 1 5 . 

[0310] Further, because it is arranged so that the re- 
duced rotation of the ring gear R1 is inputted to the clutch 
drum 42 of the third clutch C-3f orming the hydraulic servo 
40 of the third clutch C-3 when the third clutch C-3 en- 
gages, the reduced rotation is not inputted to the clutch 
drum 42 of the third clutch C-3 when the third clutch C- 
3 is not engaged even if the driver races the engine in 
Neutral or Parking range and the input shaft rotates for 
example. Accordingly, it is possible to prevent the whole 
hydraulic servo 40 of the third clutch C-3 from rotating 
and to prevent dragging of the third clutch C-3 which is 
otherwise caused by a centrifugal hydraulic pressure 
generated in the oil chamber 46. 

[0311] Still more, because it is arranged so that the 
inputted rotation is inputted to the clutch drum 52 of the 
fourth clutch C-4 forming the hydraulic servo 50 of the 
fourth clutch C-4 via the carrier CR1 when the fourth 
clutch C-4 engages, the inputted rotation is not inputted 
to the clutch drum 52 of the fourth clutch C-4 when the 
fourth clutch C-4 is not engaged even if the driver races 
the engine in Neutral or Parking range and the input shaft 
rotates for example. Accordingly, it is possible to prevent 
the whole hydraulic servo 50 of the fourth clutch C-4 from 
rotating and to prevent dragging of the fourth clutch C-4 
which is otherwise caused by a centrifugal hydraulicpres- 
sure generated in the oil charc-'.o: 56. 
[0312] <6th Embodiment* 

A 6th embodiment, which is e. v tial modification of the 
4th and 5th embodiments descrioed above, will be ex- 
plained with reference to FIG. 16. FIG. 16 is a section 
view showing an automatic transmission 1 6 of the 6th 
embodiment. It is noted that in the 6th embodiment ex- 
plained below, components having the same structure 
with those of the automatic transmissions 1 4 and 1 5 of 



the4th and 5th embodiments will be denoted by the same 
reference characters and an explanation thereof will be 
omitted here. 

[0313] The automatic transmission 1 6 of the 6th em- 
5 bodiment has a transmission mechanism 2 6 which is dif- 
ferent from the transmission mechanism 2 4 of the auto- 
matic transmission 1 4 of the 4th embodiment in that the 
disposition of the hydraulic servo 20 of the first clutch C- 
1 and the hydraulic servo 40 of the third clutch C-3 is 
10 reversed, i.e. the hydraulic servo 20 of the first clutch C- 
1 is disposed axially on the side of the planetary gear DP 
and the hydraulic servo 40 of the third clutch C-3 is dis- 
posed on the side of the planetary gear unit PU similarly 
to the transmission mechanism 2 5 of the automatic trans- 
*5 mission 1 5 of the 5th embodiment. 

[0314] Still more, the support wall 120 is disposed be- 
tween the planetary gear unit PU and the first and third 
clutches C-1 and C-3, or more specifically, between the 
one-way clutch F-1 and the hydraulic servo 40 of the third 
20 clutch C-3 similarly to the transmission mechanism 2 5 of 
the automatic transmission 1 5 of the 5th embodiment. 
Still more, the friction plate 51 of the fourth clutch C-4 is 
disposed on the outer peripheral side of the planetary 
gear DP and the friction plate 41 of the third clutch C-3 
25 is disposed on the outer peripheral side of the first clutch 
C-1. 

[0315] .^t is, the drum portion CR1c connected to 
the carrier CR1 of the planetary gear DP is formed in a 
manner of folding back from the f ront side of the planetary 

30 gear DP to the outer peripheral side thereof and the Mic- 
tion plate 51 of the fourth clutch C-4 is spline-couo^d 
with the outer peripheral side of the drum portion CR1 c. 
Still more, the clutch drum 52 of the fourth clutch C-4 
passes through the outer peripheral side of the friction 

35 plate 51 and is spline-coupled with an outer friction plate 
of the friction plate 51 and is connected to the drum mem- 
ber 1 01 that turns out to be the clutch drum of the third 
clutch C-3. 

[031 6] The inner peripheral side of the friction plate 41 

40 of the third clutch C-3 is spline-coupled with the outer 
peripheral side of the first clutch C-1 , or more specifically, 
with the outer peripheral side of the drum member 108 
forming the clutch drum of the first clutch C-1 and the 
outer peripheral side of the friction plate 41 is spline-cou- 

45 pied with the drum member 1 01 for iinkingthe clutch drum 
52 of the fourth clutch C-4 with the sun gear S2 of the 
planetary gear unit PU through an intermediary of the 
fourth sleeve member 111. Then, the hydraulic servo 40 
of the third clutch C-3 is disposed on the inner peripheral 

50 side of the rear part of the drum member 1 01 . 

[0317] The ring gear R1 is connected with the support- 
ing plate 1 06 by means of welding for example to be fixed 
and supported and the drum member 108 is connected 
to the outer peripheral side of the supporting plate 106 

55 similarly by means of welding for example. The outer 
friction plate of the friction plate 21 of the first clutch C-1 
is spline-coupled with the inner peripheral side of the 
drum member 1 08 and the inner friction plate of the f ric- 
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tion plate 41 of the third clutch C-3 is also spline-coupled 
with the outer friction plate of the friction plate 21 of the 
first clutch C-1 . Then, the hydraulic servo 20 of the first 
clutch C-1 is disposed on the inner peripheral side of the 
rear part of the supporting plate 1 06. 5 
[0318] Meanwhile, the support wall 120 having the 
sleeve portion 120a is disposed on the outer peripheral 
side of the fourth sleeve member 1 1 1 similarly to the au- 
tomatic transmission 1 5 of the fifth embodiment. The out- 
er peripheral side of the support wall 120 is spline-cou- io 
pled with the inner peripheral side of the mission case 3 
so as not to be rotatable. 

[0319] It is noted that because the structure of the oil 
passages for supplying operating fluid to the hydraulic 
servo 50 of the fourth clutch C-4, the hydraulic servo 20 15 
of the first clutch C-1 and the hydraulic servo 40 of the 
third clutch C-3 are almost the same with that of the fifth 
embodiment, an explanation thereof will be omitted here. 
[0320] According to the inventive vehicular automatic 
transmission 1 5 described above, the fourth clutch C-4 20 
is linked to the sun gear S2 of the planetary gear unit PU 
via the output side members (the clutch drum 42 and the 
drum member 101 and the sleeve member 104 which 
turn out to be the link member) of the third clutch C-3, so 
that the output side members become the output side 25 
members of the two clutches that transmit different rota- 
tions. That is, they may be commonly used as one rotary 
member. Thereby, the vehicular automatic transmission 
1 5 may be compactly built. 

[0321] Still more, the hydraulic servo 50 of the fourth 30 
clutch C-4 is disposed axially on the opposite side of the 
planetary gear DP from the planetary gear unit PU and 
is disposed on the boss portion 3b extending from the 
case 4 and operating fluid is supplied to the hydraulic 
servo 50 of the fourth clutch C-4 from the oil passage 35 
within the boss portion 3b, so that a number of seal rings 
may be cut as compared to a case of disposing the hy- 
draulic servo 50 of the fourth clutch C-4 on the input shaft 
12 through an intermediary of a member having another 
speed of rotation, i.e. , as compared to a case of supply- *o 
ing operating fluid through an intermediary of another 
member. Thereby, it becomes possible to prevent the 
drop of the efficiency and controllability of the vehicular 
automatic transmission 1 6 . 

[0322] By the way, although it is necessary to provide 45 
a number of clutches for example in order to build the 
automatic transmission capable of attaining the multi- 
stage shift as described above, there is a problem on the 
other hand that the automatic transmission is required to 
be compact from the aspect of mountability in mounting so 
the automatic transmission in a vehicle. While the boss 
portion extending from the case is generally disposed on 
the outer peripheral side of the input shaft on the front 
side of the transmission mechanism of the automatic 
transmission to pass lubricant oil of the oil pump and ss 
operating fluid from the hydraulic control unit to the input 
shaft, there is a problem to dispose a plurality of clutches 
on the outer peripheral side on the boss portion located 



on the outer peripheral side of the input shaft because it 
hampers the compactness of the automatic transmission 
in the radial direction. 

[0323] However, according to the inventive vehicular 
automatic transmission 1 6 , the planetary gear DP, the 
first and third clutches C-1 and C-3 and the fourth clutch 
C-4 are disposed axially on one side of the planetary gear 
unit PU, the hydraulic servo 50 of the fourth clutch C-4 
is disposed axially on the opposite side of the planetary 
gear DP from the planetary gear unit PU and the hydraulic 
servos 20 and 40 of the first and third clutches C-1 and 
C-3 are disposed axially between the planetary gear unit 
PU and the planetary gear DP, so that the vehicular au- 
tomatic transmission 1 6 may be compactly built in the 
radial direction as compared to a case of disposing the 
hydraulic servos of the plurality of clutches on the boss 
portion 3b extending from the case 4 for example, even 
though it is capable of attaining the forward eighth speed 
and reverse second speed stages for example. 
[0324] Still more, because (at least a part of) the friction 
plate 61 of the first brake B-1 is disposed so as to overlap 
with the outside in the radial direction of the fourth clutch 
C-4, i.e., because the friction plate 61 of the first brake 
B-1 is disposed on the outer peripheral side of the fourth 
clutch C-4 whose capacity is relatively small as compared 
to the clutch for transmitting reduced rotation, the axial 
size of the vehicular automatic transmission 1 5 may be 
reduced without increasing the radial size thereof by dis- 
posing the friction plate 61 of the first brake B-1 so as to 
overlap with the fourth clutch C-4. 
[0325] Further, the second clutch C-2 is disposed on 
the opposite side of the planetary gear unit PU from the 
planetary gear DP, the first and third clutches C-1 and 
C-3 may be disposed adjacent to the planetary gear DP 
without interposing the second clutch C-2 between the 
planetary gear DP and the planetary gear unit PU and 
the planetary gear DP may be disposed relatively closely 
with the planetary gear unit PU, so that the transmitting 
members, e.g., the ring gear R1, the link member 101, 
the link member 1 02 and the drum member 1 08, fortrans- 
mitting a reduced rotation, i.e., for transmitting a large 
torque, may be shortened. Thereby, the vehicular auto- 
matic transmission 1 6 may be lightened and the control- 
lability thereof may be improved by cutting its inertia. 
[0326] Still more, because the fourth clutch C-4 and 
the planetary gear DP are disposed on the boss portion 
3b extending from the wail 3a on one side of the case 4, 
oil is supplied to the hydraulic servo 50 of the fourth clutch 
C-4 from the oil passage c15 provided within the boss 
portion 3b and oil is supplied to the hydraulic servo 20 of 
the second clutch C-2 from the oil passage c50 provided 
in the wall 3c on the other side of the case 4, the fourth 
clutch C-4 and the second clutch C-2 may be disposed 
separately from the planetary gear unit PU. Accordingly, 
it becomes possible to prevent the oil passages from con- 
centrating within the case 4 and to improve the freedom 
of design. Further, oil may be supplied to the hydraulic 
servos 30 and 50 of the second and fourth clutches C-2 
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and C-4 just by providing a pair (the least) of seal rings. 
Accordingly, it becomes possible to improve the power 
transmitting efficiency of the vehicular automatic trans- 
mission 1 5 by cutting sliding resistance of the seal rings. 
[0327] Still more, because the hydraulic servo 20 of 
the first clutch C-1 is disposed on the side of the planetary 
gear DP and the hydraulic servo 40 of the third clutch C- 
3 is disposed on the side of the planetary gear unit PU, 
it becomes possible to dispose the hydraulic servos 20 
and 40 of the first and third dutches C-1 and C-3 axially 
between the planetary gear unit PU and the planetary 
gear DP. 

[0328] Furthermore, because the friction plate 51 of 
the fourth clutch C-4 is disposed on the outer peripheral 
side of the ring gear R1 of the planetary gear DP and the 
friction plate 41 of the third clutch C-3 is disposed on the 
outer peripheral side of the clutch drum (drum member) 
101d of the first clutch C-1, the hydraulic servo 50 and 
the friction plate 51 of the fourth clutch C-4 may be rela- 
tively enlarged in the radial direction and thereby the ca- 
pacity of the fourth clutch C-4 may be increased as com- 
pared to a case of disposing the friction plate 41 of the 
third clutch C-3 on the outer peripheral side of the plan- 
etary gear DP, even though the vehicular automatic 
transmission 1 6 may be compactly built in the axial di- 
rection. 

[0329] Still more, the hydraulic servo 50 of the fourth 
clutch C-4 is disposed on the boss portion 3b extending 
from the case 4, the hydraulic servo 20 of the first clutch 
C-1 and the hydraulic servo 40 of the third clutch C-3 are 
disposed on the input shaft 12, the support wall 120 f ixed 
to the case 4 is disposed axially between the planetary 
gear unit PU and the first clutch C-1 and the third clutch 
C-3, operating fluid is supplied to the hydraulic servo 50 
of the fourth clutch C-4 via the oil passage c15 provided 
within the boss portion 3b, operating fluid is supplied to 
the hydraulic servo 20 of the first clutch C-1 via the oil 
passages c5, c6 and c14 provided within the input shaft 
12 and operating fluid is supplied to the hydraulic servo 
40 of the third clutch C-3 via the oil passage c40 provided 
within the support wall 120, so that operating fluid may 
be supplied to the hydraulic servo 50 of the fourth clutch 
C-4 by providing the pair of seal rings d5 and d6 between 
the hydraulic servo 50 and the boss portion 3b, to the 
hydraulic servo 20 of the first clutch C-1 by providing the 
two pairs of seal rings d2, d3, d8 and d9 between the 
boss portion 3b and the input shaft 12 and between the 
hydraulic servo 20 and the input shaft 1 2, and to the hy- 
draulic servo 40 of the third clutch C-3 by providing the 
pair of seal rings d1 0 and d1 1 between the hydraulic ser- 
vo 40 and the support wall 120. Thereby, a number of 
seal rings may be cut as compared to a case of supplying 
operating fluid to the both of the hydraulic servos 20 and 
40 of the first and third clutches C-1 and C-3 from the 
input shaft 12. Accordingly, it becomes possible to cut 
sliding resistance of the seal rings and to improve the 
power transmitting efficiency of the vehicular automatic 
transmission l fi . 



[0330] Further, because it is arranged so that the re- 
duced rotation of the ring gear R1 is inputted to the clutch 
drum 42 of thethird clutch C-3 formingthe hydraulicservo 
40 of the third clutch C-3 when the third clutch C-3 en- 

5 gages, the reduced rotation is not inputted to the clutch 
drum 42 of the third clutch C-3 when the third clutch C- 
3 is not engaged even if the driver races the engine in 
Neutral or Parking range and the input shaft rotates for 
example. Accordingly, it is possible to prevent the whole 

*o hydraulic servo 40 of the third clutch C-3 from rotating 
and to prevent dragging of the third clutch C-3 which is 
otherwise caused by a centrifugal hydraulic pressure 
generated in the oil chamber 46. 

[0331] Still more, because it is arranged so that the 
15 inputted rotation is inputted to the clutch drum 52 of the 
fourth c >ch C-4 forming the hydraulic servo 50 of the 
fourt- C-4 via the carrier CR1 when the fourth 

clutcn o engages, the inputted rotation is not inputted 
to the clutch drum 52 of the fourth clutch C-4 when the 
20 fourth clutch C-4 is not engaged even if the driver races 
the engine in Neutral or Parking range and the input shaft 
rotates for example. Accordingly, it is possible to prevent 
the wr ,r .Me hydraulic servo 50 of the fourth clutch C-4 from 
rotating and to prevent dragging of the fourth clutch C-4 
25 which is otherwise caused by a centrifugal hydraulic pres- 
sure generated in the oil chamber 56. 
[0332] <7th Embodiment 

A 7th embodiment, which is a partial modification of the 
first embodiment described above, will be explained with 

30 reference to FIG. 17. FIG. 17 is a diagrammatic section 
view showing an automatic transmission 1 7 of the 7th 
ember. :-r . »^nt It is noted that in the 7th embodiment ex- 
plained oe!ow, components having the same structure 
with those of the automatic transmission 1 ^ of the first 

35 embodiment will be denoted by the same reference char- 
acters and an explanation thereof will be omitted here, 
except of partial components such as oil passages, seal 
rings and hub members. 

[0333] The automatic transmission 1 7 of the 7th em- 
*o bodiment has a transmission mechanism 2 7 which is dif- 
ferent from the automatic transmission 1 ^ of the first em- 
bodiment in that the disposition of the hydraulic servo 20 
of the first clutch C-1 , the hydraulic servo 40 of the third 
clutch C-3 and the hydraulic servo 50 of the fourth clutch 
45 c-4 is changed. That is, the hydraulic servo 50 of the 
fourth clutch C-4 and the hydraulic servo 20 of the first 
clutch C-1 are disposed axially on the opposite side of 
the planetary gear DP from the planetary gear unit PU 
and the hydraulic servo 40 of the third clutch C-3 is dis- 
5 o posed between the planetary gear DP and the planetary 
gear unit PU. 

[0334] Still more, the support wall 120 is disposed be- 
tween the planetary gear unit PU and the third clutch C- 
3, or more specifically, between the one-way clutch F-1 
55 and t^e hydraulic servo 40 of the third clutch C-3. Further, 
the t\;-r ' ■ -ske B-1 is disposed on the outer peripheral 
side o ne-way clutch F-1 , the hydraulic servo 60 of 
the firs. L;ake B-1 is disposed on the outer peripheral 
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side of the rear part of the support wall 120 and the hy- 
draulic servo 70 of the second brake B-2 is disposed 
between the planetary gear unit PU and the partitioning 
portion 3c. 

[0335] Further, the friction plate 51 of the fourth clutch 
C-4 is disposed on the outer peripheral side of the hy- 
draulic servo 50 of the fourth clutch C-4, the friction plate 
21 of the first clutch C-1 is disposed on the outer periph- 
eral side of the planetary gear DP, the friction plate 41 
of the third clutch C-3 is disposed on the outer peripheral 
side of the hydraulic servo 40 of the third clutch C-3, the 
friction plate 61 of the first brake B-1 is disposed on the 
outer peripheral side of the one-way clutch F-1 , the fric- 
tion plate 71 of the second brake B-2 is disposed on the 
outer peripheral side of the planetary gear unit PU and 
the friction plate 31 of the second clutch C-2 is disposed 
on the outer peripheral side of the hydraulic servo 30 of 
the second clutch C-2, respectively. 
[0336] Next, transmission routes of the transmission 
mechanism 2 7 will be briefly explained. The carrier CR1 
of the planetary gear DP is linked to the clutch drum 52 
of the fourth clutch C-4 through the inner peripheral side 
of the f irst clutch C-1 and a hub member 154 spline-cou- 
pled with the inner friction plate of the friction plate 51 of 
the fourth clutch C-4 is linked to the clutch drum 42 of 
the third clutch C-3 through the outer peripheral side of 
the first clutch C-1 . Still more, the clutch drum 42 is linked 
to the sun gear S2 of the planetary gear unit PU through 
an intermediary of the link member 1 01 and a hub mem- 
ber 1 57 spline-coupled with the inner friction plate of the 
friction plate 61 of the first brake B-1 is linked to the link 
member 101 . 

[0337] Meanwhile, the ring gear R1 of the planetary 
gear DP is linked to the clutch drum 22 of the first clutch 
C-1 and a hub member 153 spline-coupled with the inner 
friction plate of the friction plate 41 of the third clutch C- 
3 is linked to the clutch drum 22. A hub member 151 
spline-coupled with the inner friction plate of the friction 
plate 21 of the first clutch C-1 is linked to the sun gear 
S3 of the planetary gear unit PU through an intermediary 
of the link member 1 02. 

[0338] Still more, the carrier CR2 of the planetary gear 
unit PU is linked to the inner race 112 of the one-way 
clutch F-1 and is also linked to a hub member 1 58 spline- 
coupled with the inner friction plate of the friction plate 
71 of the second brake B-2. Further, it is linked to a hub 
member 152 spline-coupled with the inner friction plate 
of the friction plate 31 of the second clutch C-2 on the 
rear side. It is noted that an outer race 1 14 of the one- 
way clutch F-1 is connected to the inner peripheral side 
of the mission case 3 through an intermediary of the 
flange-like member 115. Then, the ring gear R3 of the 
planetary gear unit PU is linked to the output shaft 15. 
[0339] Next, the structures of each oil passage and the 
supply of operating fluid will be briefly explained. The oil 
chamber 56 of the hydraulic servo 50 of the fourth clutch 
C-4, i.e., the oil chamber 56 formed by sealing the part 
between the clutch drum 52 and the piston member 53 



by the seal rings a1 and a2, is arranged so as to com- 
municate with an oil passage c54 within the boss portion 
3b by sealing the part between the clutch drum 52 and 
the boss portion 3b by the seal rings d3 and d4 and op- 
5 erating fluid is supplied thereto from the oil passage c54. 
It is noted that oil is supplied from an oil passage not 
shown to the cancel oil chamber 57 formed by sealing 
the part between the piston member 53 and the cancel 
plate 54 by the seal rings a1 and a3. 

io [0340] The oil chamber 26 of the hydraulic servo 20 of 
the first clutch C-1, i.e., the oil chamber 26 formed by 
sealing the part between the clutch drum 22 and the pis- 
ton member 23 by the seal rings a4 and a5, is arranged 
so as to communicate with an oil passage c51 within the 

is boss portion 3b by sealing the part between the boss 
portion 3b and the clutch drum 52 by seal rings d5 and 
d6 and the part between the clutch drum 22 and the clutch 
drum 52 by seal rings d7 and d8, respectively, and op- 
erating fluid is supplied thereto from the oil passage c51 . 

20 it is noted that oil is supplied from an oil passage not 
shown to the cancel oil chamber 27 formed by sealing 
the part between the piston member 23 and the cancel 
plate 24 by the seal rings a4 and a6. 
[0341 ] The oil chamber 46 of the hydraulic servo 40 of 

25 the third clutch C-3, i.e., the oil chamber 46 formed by 
sealing the part between the clutch drum 42 and the pis- 
ton member 43 by the seal rings a7 and a8, is arranged 
so as to communicate with an oil passage c53 within the 
support wall 1 20 by sealing the part between the support 

30 wall 120 and the clutch drum 42 by the seal rings d9 and 
d10 and operating fluid is supplied thereto from the oil 
passage c53. It is noted that oil is supplied from an oil 
passage not shown to the cancel oil chamber 47 formed 
by sealing the part between the piston member 43 and 

35 the cancel plate 44 by the seal rings a7 and a9. 

[0342] The oil chamber 36 of the hydraulic servo 30 of 
the second clutch C-2, i.e., the oil chamber 36 formed by 
sealing the part between the clutch drum 32 and the pis- 
ton member 33 by the seal rings a 1 2 and a1 4, is arranged 

4 o so as to communicate with oil passages c52 and c80 
within the input shaft (intermediate shaft 1 3) and operat- 
ing fluid is supplied thereto from the oil passages c52 
and c80. It is noted that oil is supplied from an oil passage 
not shown to the cancel oil chamber 37 formed by sealing 

45 the part between the piston member 33 and the cancel 
plate 34 by the seal rings a12 and a13. 
[0343] Still more, operating fluid is supplied from an oil 
passage not shown within the support wall 120 to the oil 
chamber 66 of the hydraulic servo 60 of the first brake 

50 B-1 , i.e., to the oil chamber 66 formed by sealing the part 
between the support wall 1 20 and the piston member 63 
by the seal rings a1 0 and a1 1 . 

[0344] Further, operating fluid is supplied from an oil 
passage not shown within the partitioning portion 3c to 
55 the oil chamber76 of the hydraulic servo 70 of the second 
brake B-2, i.e., to the oil chamber 76 formed by sealing 
the part between the partitioning portion 3c of the mission 
case 3 and the piston member 73 by the seal rings a15 
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and a16. 

[0345] Still more, while oil passages c60 and c70 within 
the input shaft 12 are arranged so as to communicate 
with an oil passage not shown within the boss portion 3b 
by sealing by the seal rings d1 and d2, lubricant oil is 5 
splashed from the oil passage c70 to the outer peripheral 
side of the input shaft 1 2 via the oil passage not shown. 
[0346] According to the inventive vehicular automatic 
transmission 1 7 described above, the fourth clutch C-4 
is linked to the sun gear S2 of the planetary gear unit PU 10 
via the output side members {the clutch drum 42 and the 
link member 101) of the third clutch C-3, so that the output 
side members become the output sidemembers of the 
two clutches thattransmit different rotations. That is, they 
may be commonly used as one rotary member. Thereby, 15 
the vehicular automatic transmission 1 7 may be com- 
pactly built. 

[0347] Still more, the hydraulic servo 50 of the fourth 
clutch C-4 is disposed axially on the opposite side of the 
planetary gear DP from the planetary gear unit PU and 20 
is also disposed on the boss portion 3b extending from 
the case 4 and operating fluid is supplied to the hydraulic 
servo 50 of the fourth clutch C-4 from the oil passage 
within the boss portion 3b, so that a number of seal rings 
may be cut as compared to a case of disposing the hy- 25 
draulic servo 50 of the fourth clutch C-4 on the input shaft 
12 through an intermediary of a member having another 
speed of rotation, i.e., as compared to a case of supplying 
operating fluid through an intermediary of another mem- 
ber. Thereby, it becomes possible to prevent the drop of 30 
the efficiency and controllability of the vehicular automat- 
ic transmission 1 7 . 

[0348] Still more, because the first brake B-1 is dis- 
posed axially between the third clutch C-3 and the plan- 
etary gear unit PU, the hydraulic servo 50 and the friction 35 
plate 51 of the fourth clutch C-4 may be enlarged in the 
radial direction and thereby, the capacity of the fourth 
clutch C-4 may be increased. 

[0349] Further, because the support wall 120 fixed to 
the case 4 is disposed axially between the planetary gear *o 
unit PU and the third clutch C-3 and operating fluid is 
supplied to the hydraulic servo 40 of the third clutch C-3 
via the oil passage c53 provided in the support wall 120, 
operating fluid may be supplied to the hydraulic servo 40 
of the third clutch C-3 just by providing the pair of seal 45 
rings d9 and d1 0 between the hydraulic servo 40 and the 
support wall 120. Thereby, it becomes possible to cut a 
number of seal rings as compared to a case of supplying 
operating fluid to the hydraulic servo 40 of the third clutch 
C-3 from the input shaft 1 2. Accordingly, it becomes pos- so 
sible to cut sliding resistance of the seal rings and to 
improve the powertransmitting efficiency of the vehicular 
automatic transmission 1 7 . 

[0350] Still more, because the hydraulic servo 60 of 
the first brake B-1 is disposed on the outer peripheral 55 
side of the support wall 120, it becomes possible to use 
the support wall 1 20 in common as the cylinder member 
of the hydraulic servo 60 of the first brake B-1 and to cut 



a number of parts. 

[0351] Further, because the second clutch C-2 is dis- 
posed axially on the opposite side of the planetary gear 
unit PU from the planetary gear DP, the second clutch 
C-2 may be linked with the carrier CR2 without being 
entangled with the members for linking the first and third 
clutches C-1 and C-3 with the sun gear S2 and the sun 
gear S3 of the planetary gear unit PU. Still more, because 
the planetary gear DP may be disposed relatively closely 
with the planetary gear unit PU, the transmitting members 
for transmitting a reduced rotation, i.e., a large torque, 
may be shortened. Thereby, it becomes possible to light- 
en the vehicular automatic transmission 1 7 and to im- 
prove the controllability thereof by cutting its inertia. 
[0352] Fu rther, because the vehicular automatic trans- 
mission 1 7 is arranged so that the reduced rotation of the 
ring gear R1 is inputted to the clutch drum 42 of the third 
clutch C-3 forming the hydraulic servo 40 of the third 
clutch C-3 when the third clutch C-3 engages, the re- 
duced rotation is not inputted to the clutch drum 42 of the 
third clutch C-3 when the third clutch C-3 is not engaged 
even if the driver races the engine in Neutral or Parking 
range and the input shaft rotates for example. Accord- 
ingly, it is possible to prevent the whole hydraulic servo 
40 of the third clutch C-3 from rotating and to prevent 
dragging of the third clutch C-3 which is otherwise caused 
by a centrifugal hydraulic pressure generated in the oil 
chamber 46. 

[0353] <8th Embodiment 

An 8th embodiment, which is a partial modification of the 
7th embodiment described above, will be explained with 
reference to FIG. 18. FIG. 18 is a diagrammatic section 
view showing an automatic transmission 1 8 of the 8th 
embodiment It is noted that in the 8th embodiment ex- 
plained below, components having the same structure 
with those of the automatic transmission 1 7 of the 7th 
embodiment will be denoted by the same reference char- 
acters and an explanation thereof will be omitted here, 
except of partial components such as oil passages, seal 
rings and hub members. 

[0354] The automatic transmission 1 8 of the 8th em- 
bodiment has a transmission mechanism 2 Q which is dif- 
ferent from the automatic transmission 1 7 of the 7th em- 
bodiment in that the disposition of the hydraulic servo 40 
of the third clutch C-3 is changed. That is, the hydraulic 
servo 40 of the third clutch C-3, the hydraulic servo 50 
of the fourth clutch C-4 and the hydraulic servo 20 of the 
first clutch C-1 are disposed axially on the opposite side 
of the planetary gear DP from the planetary gear unit PU. 
Further, the first brake B-1 is disposed on the outer pe- 
ripheral side of the one-way clutch F-1 and the hydraulic 
servo 70 of the second brake B-2 is disposed between 
the planetary gear unit PU and the partitioning portion 3c. 
[0355] Further, the friction plate 51 of the fourth clutch 
C-4 is disposed on the outer peripheral side of the hy- 
draulic servo 50 of the fourth clutch C-4, the friction plate 
21 of the first clutch C-1 is disposed on the outer periph- 
eral side of the planetary gear DP, the friction plate 41 
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of the third clutch C-3 is disposed on the outer peripheral 
side of the hydraulic servo 20 of the first clutch C-1 and 
the friction plate 51 of the fourth clutch C-4, the friction 
plate 61 of the first brake B-1 is disposed on the outer 
peripheral side of the one-way clutch F-1 , the friction plate 
71 of the second brake B-2 is disposed on the outer pe- 
ripheral side of the planetary gear unit PU and the friction 
plate 31 of the second clutch C-2 is disposed on the outer 
peripheral side of the hydraulic servo 30 of the second 
clutch C-2, respectively. 

[0356] Next, transmission routes of the. transmission 
mechanism 2 8 will be briefly explained. The carrier CR1 
of the planetary gear DP is linked to the hub member 1 54 
of the fourth dutch C-4. The clutch drum 52 spline-cou- 
pled with the outer friction plate of the friction plate 51 of 
the fourth clutch C-4 is linked to the clutch drum 42 of 
the third clutch C-3 through the inner peripheral side of 
the first clutch C-1 . Still more, the clutch drum 42 is linked 
to the sun gear S2 of the planetary gear unit PU through 
an intermediary of the linkmember 101 by passing 
through the outer peripheral side of the first clutch C-1 . 
The hub member 157 spline-coupled with the inner fric- 
tion plate of the friction plate 61 of the first brake B-1 is 
linked to the link member 101 . 

[0357] Meanwhile, the ring gear R1 of the planetary 
gear DP is linked to the clutch drum 22 of the first clutch 
C-1 through the outer peripheral side of the fourth clutch 
C-4 and the inner friction plate of the friction plate 41 of 
the third clutch C-3 is spline-coupled with the outer pe- 
ripheral side of the clutch drum 22. Further, the hub mem- 
ber 151 spline-coupled with the inner friction plate of the 
friction plate 21 of the first clutch C-1 is linked to the sun 
gear S3 of the planetary gear unit PU through an inter- 
mediary of the link member 102. 

[0358] Still more, the carrier CR2 of the planetary gear 
unit PU is linked to the inner race 112 of the one-way 
clutch F-1 and is also linked to the hub member 158 
spline-coupled with the inner friction plate of the friction 
plate 71 of the second brake B-2. Further, it is linked to 
the hub member 152 spline-coupled with the innerfriction 
plate of the friction plate 31 of the second clutch C-2 on 
the rear side. It is noted that the outer race 1 14 of the 
one-way clutch F-1 is connected to the inner peripheral 
side of the mission case 3 through an intermediary of the 
flange-like member 115. Then, the ring gear R3 of the 
planetary gear unit PU is linked to the output shaft 15. 
[0359] Next, the structures of each oil passage and the 
supply of operating fluid will be briefly explained. The oil 
chamber 46 of the hydraulic servo 40 of the third clutch 
C-3, i.e., the oil chamber 46 formed by sealing the part 
between the clutch drum 42 and the piston member 43 
by the seal rings a1 and a2, is arranged so as to com- 
municate with the oil passage c53 within the boss portion 
3b by sealing the part between the clutch drum 42 and 
the boss portion 3b by the seal rings d3 and d4 and op- 
erating fluid is supplied thereto from the oil passage c53. 
It is noted that operating fluid is supplied from an oil pas- 
sage not shown to the cancel oil chamber 47 formed by 



sealing the part between the piston member 43 and the 
cancel plate 44 by the seal rings a1 and a3. 
[0360] The oil chamber 26 of the hydraulic servo 20 of 
the first clutch C-1, i.e., the oil chamber 26 formed by 
5 sealing the part between the clutch drum 22 and the pis- 
ton member 23 by the seal rings a4 and a5, is arranged 
so as to communicate with the oil passage c51 within the 
boss portion 3b by sealing the part between the boss 
portion 3b and the clutch drum 42 by seal rings d5 and 
d6 and the part between the clutch drum 22 and the clutch 
drum 42 by the seal rings d7 and d8, respectively, and 
operating fluid is supplied thereto from the oil passage 
c51. It is noted that oil is supplied from an oil passage 
not shown to the cancel oil chamber 27 formed by sealing 
the part between the piston member 23 and the cancel 
plate 24 by the seal rings a4 and a6. 
[0361 ] The oil chamber 56 of the hydraulic servo 50 of 
the fourth clutch C-4, i.e., the oil chamber 56 formed by 
sealing the part between the clutch drum 52 and the pis- 
ton member 53 by the seal rings a7 and a8, is arranged 
so as to communicate with the oil passage c54 within the 
boss portion 3b by sealing the part between the clutch 
drum 52 and the boss portion 3b by the seal rings d9 and 
d10 and operating fluid is supplied thereto from the oil 
passage c54. It is noted that oil is supplied from an oil 
passage not shown to the cancel oil chamber 57 formed 
by sealing the part between the piston member 53 and 
the cancel plate 54 by the seal rings a7 and a9. 
[0362] The oil chamber 36 of the hydraulic servo 30 of 
the second clutch C-2, i.e., the oil chamber 36 formed by 
sealing the part between the clutch drum 32 and the pis- 
ton member33 by the seal rings a1 2 and a1 3, is arranged 
so as to communicate with oil passages c52 and c80 
within the input shaft (intermediate shaft 1 3) and operat- 
ing fluid is supplied thereto from the oil passages c52 
and c80. It is noted that oil is supplied from an oil passage 
not shown to the cancel oil chamber 37 formed by sealing 
the part between the piston member 33 and the cancel 
plate 34 by the seal rings a12 and a14. 
[0363] Still more, operating fluid is supplied from an oil 
passage not shown within the mission case 3 to the oil 
chamber 66 of the hydraulic servo 60 of the first brake 
B-1 , i.e., to the oil chamber 66 formed by sealing the part 
between the cylinder member 62 and the piston member 
63 by the seal rings a1 0 and a1 1 . 
[0364] Further, operating fluid is supplied from an oil 
passage not shown within the partitioning portion 3c of 
the mission case 3 to the oil chamber 76 of the hydraulic 
servo 70 of the second brake B-2, i.e., to the oil chamber 
76 formed by sealing the part between the partitioning 
portion 3c and the piston member 73 by the seal rings 
a15 and a16. 

[0365] Still more, while the oil passages c60 and c70 
within the input shaft 12 are arranged so as to commu- 
nicate with an oil passage not shown within the boss por- 
tion 3b by sealing by the seal rings d1 and d2, lubricant 
oil is splashed from the oil passage c70 to the outer pe- 
ripheral side of the input shaft 1 2 via the oil passage not 
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shown. 

[0366] According to the inventive vehicular automatic 
transmission 1 8 described above, the fourth clutch C-4 
is linked to the sun gear S2 of the planetary gear unit PU 
via the output side members (the clutch drum 42 and the 
link member 101) of the third clutch C-3, so thatthe output 
side members become the output side members of the 
two clutches that transmit different rotations. That is, they 
may be commonly used as one rotary member. Thereby, 
the vehicular automatic transmission 1 8 may be com- 
pactly built. 

[0367] Still more, the hydraulic servo 50 of the fourth 
clutch C-4 is disposed axially on the opposite side of the 
planetary gear DP from the planetary gear unit PU and 
is also disposed on the boss portion 3b extending from 
the case 4 and operating fluid is supplied to the hydraulic 
servo 50 of the fourth clutch C-4 from the oil passage 
within the boss portion 3b, so that a number of seal rings 
may be cut as compared to a case of disposing the hy- 
draulic servo 50 of the fourth clutch C-4 on the input shaft 
12 through an intermediary of a member having another 
speed of rotation, i.e. , as compared to a case of supply- 
ing operating fluid through an intermediary of another 
member. Thereby, it becomes possible to prevent the 
drop of the efficiency and controllability of the vehicular 
automatic transmission 18. 

[0368] Still more, the hydraulic servo 40 of the third 
clutch C-3, the hydraulic servo 20 of the first clutch C-1 , 
the hydraulic servo 50 of the fourth clutch C-4 and the 
planetary gear DP are disposed on the boss portion 3b 
extending from the case 4 in order from the side of the 
joint of the boss portion 3b to the case 4 in the axial 
direction and operating fluid is supplied to the hydraulic 
servo 40 of the third clutch C-3, the hydraulic servo 20 
of the first clutch C-1 and the hydraulic servo 50 of the 
fourth clutch C-4 from the oil passages c53, c51 and c54 
provided within the boss portion 3b, respectively, so that 
operating fluid may be supplied to the hydraulic servo 40 
of the third clutch C-3 and the hydraulic servo 50 of the 
fourth clutch C-4 just by providing a pair of seal rings d3, 
d4, d9 and d10 between the hydraulic servos 40 and 50 
and the boss portion 3b and to the hydraulic servo 20 of 
the first clutch C-1 by providing two pairs of seal rings 
d5, d6, d7 and d8 between the hydraulic servo 20 and 
the boss portion 3b. 

[0369] Still more, because the first brake B-1 is dis- 
posed axially between the planetary gear DP and the 
planetary gear unit PU, it becomes possible to dispose 
the friction plate 41 of the third clutch C-3 on the outer 
peripheral side of the fourth clutch C-4. 
[0370] Further, because the second clutch C-2 is dis- 
posed axially on the opposite side of the planetary gear 
unit PU from the planetary gear DP, the second clutch 
C-2 may be linked with the carrier CR2 without being 
entangled with the members for linking the first and third 
clutches C-1 and C-3 with the sun gear S2 and the sun 
gear S3 of the planetary gear unit PU. Still more, because 
the planetary gear DP may be disposed relatively closely 



with the planetary gear unit PU, the transmitting members 
for transmitting reduced rotation, i.e., a large torque, may 
be shortened. Thereby, it becomes possible to lighten 
the vehicular automatic transmission 1 8 and to improve 

s the controllability thereof by cutting its inertia. 

[0371 ] Fu rther, because the veh icu lar automatic trans- 
mission 1 8 is arranged so that the reduced rotation of the 
ring gear R1 is inputted to the clutch drum 42 of the third 
clutch C-3 forming the hydraulic servo 40 of the third 

10 clutch C-3 when the third clutch C-3 engages, the re- 
duced rotation is not inputted to the clutch drum 42 of the 
third clutch C-3 when the third clutch C-3 is not engaged 
even if the driver races the engine in Neutral or Parking 
range and the input shaft rotates for example. Accc-d- 

15 ingly, it is possible to prevent the whoie hydrr, ■ 
40 of the third clutch C-3 from rotation a*-; r 
dragging of the third clutch C-3 which is otherwise caused 
by a centrifugal hydraulic pressure generated in the oil 
chamber 46. 

20 [0372] Still more, because it is arranged so that the 
inputted rotation is inputted to the clutch drum 52 of the 
fourth clutch C-4 forming the hydraulic servo 50 of the 
fourth clutch C-4 via the carrier CR1 when fojth 
clutch C-4 engages, the inputted rotation is not inp..Ti-3 

25 to thr c'utch drum 52 of the fourth clutch C-4 when the 
fourtr :::h C-4 is not engaged even if the driver races 
the engine in Neutral or Parking range and the input shaft 
rotates for example. Accordingly, it is possible to prevent 
the whole hydraulic servo 50 of the fourth clutch C-4 from 

30 rotating and to prevent dragging of the fourth clutch C-4 
which is otherwise caused by acentrif ugai hydraulic pres- 
sure generated in the oil chamber 56. 
[0373] <9th Embodiment 

A 9th embodiment, which is a partial modification of the 

35 first embodiment described above, will be explained with 
reference to FIG. 19. FIG. 19 is a diagrammatic section 
view showing an automatic transmission 1 9 of the 9th 
embodiment. It is noted that in the 9th embodiment ex- 
plained below, components having the same structure 

^0 with those of the automatic transmission 1-, of the first 
embodiment will be denoted by the same reference char- 
acters and an explanation thereof will be omitted here, 
except of partial components such as oil passage? a--: a! 
rings and hub members. 

45 [0374] The automatic transmission 1 9 of the '-th em- 
bodiment has a transmission mechanism 2 9 whicn is dif- 
ferent from the automatic transmission 1 1 of the first em- 
bodiment in that the disposition of the hydraulic servo 30 
of thesecond clutch C-2 is changed. That is, the hydraulic 

50 servo 40 of the third clutch C-3 and the hydraulic servo 
50 of the fourth clutch C-4 are disposed axially on the 
opposite side of the planetary gear DP from the planetary 
gear unit PU and the hydraulic servo 20 of the first clutch 
C-1 and the hydraulic servo 30 of the secono clutch C-2 

55 are disposed between the planetary gear DP and the 
planetary gear unit PU. 

[0375] Further, the first brake B-1 is disposed on the 
outer peripheral side of the second clutch C-2 and the 
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hydraulic servo 70 of the second brake B-2 is disposed 
between the planetary gear unit PU and the partitioning 
portion 3c. 

[0376] Further, the friction plate 51 of the fourth ciutch 
C-4 is disposed on the outer peripheral side of the hy- 
draulic servo 50 of the fourth clutch C-4, the friction plate 
41 of the third clutch C-3 is disposed on the outer periph- 
eral side of the planetary gear DP, the friction plate 21 
of the first clutch C-1 is disposed on the outer peripheral 
side of the hydraulic servo 20 of the first clutch C-1 , the 
friction plate 31 of the second clutch C-2 is disposed on 
the outer peripheral side of the hydraulic servo 30 of the 
second clutch C-2, the friction plate 61 of the first brake 
B-1 is disposed on the outer peripheral side of the friction 
plate 31 of the second clutch C-2 and the friction plate 
71 of the second brake B-2 is disposed on the front side 
of the outer peripheral side of the planetary gear unit PU, 
respectively. 

[0377] Next, transmission routes of the transmission 
mechanism 2 9 will be briefly explained. The carrier CR1 
of the planetary gear DP is linked to the hub member 1 54 
of the fourth clutch C-4. The clutch drum 52 spline-cou- 
pled with the outer friction plate of the friction plate 51 of 
the fourth clutch C-4 is linked to the clutch drum 42 on 
the inner peripheral side of the third clutch C-3. Still more, 
the clutch drum 42 is linked to the sun gear S2 of the 
planetary gear unit PU through an intermediary of the 
link member 1 01 by passing through the outer peripheral 
side of the first clutch C-1 . The hub member 1 57 spline- 
coupled with the inner friction plate of the friction plate 
61 of the first brake B-1 is linked to the link member 101 . 
[0378] Meanwhile, the ring gear R1 of the planetary 
gear DP is spline-coupled with the inner friction plate of 
the friction plate 41 of the third clutch C-3 and is linked 
to the clutch drum 22 of the first clutch C-1 . Further, the 
hub member 151 spline-coupled with the inner friction 
plate of the friction plate 21 of the first clutch C-1 is linked 
to the sun gear S3 of the planetary gear unit PU through 
an intermediary of the link member 1 02. The clutch drum 
32 of the second clutch C-2 is linked to the input shaft 1 2 
and the hub member 152 spline-coupled with the inner 
friction plate of the friction plate 31 of the second clutch 
C-2 is linked to the intermediate shaft 13. 
[0379] Still more, the carrier CR2 of the planetary gear 
unit PU is linked to the inner race 112 of the one-way 
clutch F-1 on the front side and is also linked to the hub 
member 158 spline-coupled with the inner friction plate 
of the friction plate 71 of the second brake B-2. It is linked 
to the intermediate shaft 13 on the rear side. It is noted 
that the outer race 1 1 4 of the one-way clutch F-1 is con- 
nected to the inner peripheral side of the mission case 3 
through an intermediary of the flange-like member 1 15. 
Then, the ring gear R3 of the planetary gear unit PU is 
linked to the output shaft 15. It is noted that in the auto- 
matic transmission 1 9 in the 9th embodiment, the inter- 
mediate shaft 1 3 does not always rotate equally with the 
input shaft 12 and rotates at the inputted rotation only 
when the second clutch C-2 engages. 



[0380] Next, the structures of each oil passage and the 
supply of operating fluid will be briefly explained. The oil 
chamber 46 of the hydraulic servo 40 of the third clutch 
C-3, i.e., the oil chamber 46 formed by sealing the part 

5 between the clutch drum 42 and the piston member 43 . 
by the seal rings a1 and a2, is arranged so as to com- 
municate with the oil passage c53 within the boss portion 
3b by sealing the part between the boss portion 3b and 
the clutch drum 42 by the seal rings d7 and d8 and op- 

10 erating fluid is supplied thereto from the oil passage c53. 
It is noted that operating fluid is supplied from an oil pas- 
sage not shown to the cancel oil chamber 47 formed by 
sealing the part between the piston member 43 and the 
cancel plate 44 by the seal rings a1 and a3. 

15 [0381] The oil chamber 56 of the hydraulic servo 50 of 
the fourth clutch C-4, i.e. , the oil chamber 56 formed by 
sealing the part between the clutch drum 52 and the pis- 
ton member 53 by the seal rings a4 and a5, is arranged 
so as to communicate with the oil passage c54 within the 

20 boss portion 3b by sealing the part between the clutch 
drum 52 and the boss portion 3b by the seal rings d9 and 
d10 and operating fluid is supplied thereto from the oil 
passage c54. It is noted that oil is supplied from an oil 
passage not shown to the cancel oil chamber 57 formed 

25 by sealing the part between the piston member 53 and 
the cancel plate 54 by the seal rings a4 and a6. 
[0382] Further, oil passages not shown within the boss 
portion 3b communicate with oil passages c61 , c71 and 
c51 within the input shaft 1 2 by sealing the part between 

30 the boss portion 3b and the input shaft 12 by the seal 
rings d3 and d4. The oil chamber 26 of the hydraulicseryo 
20 of the first clutch C-1 , i.e., the oil chamber 26 formed 
by sealing the part between the clutch drum 22 and the 
piston member 23 by the seal rings a7anda8, is arranged 

35 so as to communicate with the oil passage c51 by sealing 
the part between the input shaft 12 and the clutch drum 
22 by the seal rings d1 1 and d12 and operating fluid is 
supplied thereto from the oil passage c51 . It is noted that 
oil is supplied from an oil passage not shown to the cancel 

40 oil chamber 27 formed by sealing the part between the 
piston member 23 and the cancel plate 24 by the seal 
rings a7 and a9. 

[0383] Further, oil passages not shown within the boss 
portion 3b communicate with the oil passage c62 within 

45 the12 by sealing the part between the boss portion 3b 
and the input shaft 12 by the sea! rings d5 and d6, with 
an oil passage perforated in parallel with the c71 not 
shown, and with the oil passage c52. The oil chamber 
36 of the hydraulic servo 30 of the second clutch C-2, 

so i.e., the oil chamber 36 formed by sealing the part be- 
tween the clutch drum 32 and the piston member 33 by 
the seal rings a1 0 and a1 1 , is arranged so as to commu- 
nicate with the oil passage c52 and operating fluid is sup- 
plied thereto from the oil passage c52. It is noted that oil 

55 is supplied from an oil passage not shown to the cancel 
oil chamber 37 formed by sealing the part between the 
piston member 33 and the cancel plate 34 by the seal 
rings a10 and a12. 
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[0384] Still more, operating fluid is supplied from an oil 
passage not shown within the mission case 3 to the oil 
chamber 66 of the hydraulic servo 60 of the first brake 
B-1 , i.e., to the oil chamber 66 formed by sealing the part 
between the cylinder member 62 and the piston member 
63 by the seal rings a13 and a14. 

[0385] Further, operating fluid is supplied from an oil 
passage not shown within the partitioning portion 3c of 
the mission case 3 to the oil chamber 76 of the hydraulic 
servo 70 of the second brake B-2, i.e. , to the oil chamber 
76 formed by sealing the part between the partitioning 
portion 3c and the piston member 73 by the seal rings 
a15 and a16. 

[0386] While oil the passages c60 and c70 within the 
input shaft 12 are arranged so as to communicate with 
an oil passage not shown within the boss portion 3b by 
sealing by the seal rings d1 and d2, lubricant oil is 
splashed from the oil passage c70 to the outer peripheral 
side of the input shaft 1 2 via the oil passage not shown. 
[0387] According to the inventive vehicular automatic 
transmission 1 9 described above, the fourth clutch C-4 
is linked to the sun gear S2 of the planetary gear unit PL) 
via the output side members (the clutch drum 42 and the 
link member 101) of the third clutch C-3, so that the output 
side members become the output sidemembers of the 
two clutches that transmit different rotations . That is, 
they may be commonly used as one rotary member. 
Thereby, the vehicular automatic transmission 1 9 may 
be compactly built. 

[0388] Still more, the hydraulic servo 50 of the fourth 
clutch C-4 is disposed axial ly on the opposite side of the 
planetary gear DP from the planetary gear unit PU and 
is also disposed on the boss portion 3b extending from 
the case 4 and operating fluid is supplied to the hydraulic 
servo 50 of the fourth clutch C-4 from the oil passage 
within the boss portion 3b, so that a number of seal rings 
may be cut as compared to a case of disposing the hy- 
draulic servo 50 of the fourth clutch C-4 on the inputshaft 
12 through an intermediary of a member having another 
speed of rotation, i.e., as compared to a case of supplying 
operating fluid through an intermediary of another mem- 
ber. Thereby, it becomes possible to prevent the drop of 
the efficiency and controllability of the vehicular automat- 
ic transmission 1 9 . 

[0389] Still more, the hydraulic servo 40 of the third 
clutch C-3 is disposed axially on the opposite side of the 
planetary gear DP from the planetary gear unit PU and 
the hydraulic servo 20 of the first clutch C-1 is disposed 
axially between the planetary gear DP and the planetary 
gear unit PU, so that the fourth clutch C-4 may be dis- 
posed on the inner peripheral side of the clutch drum 42 
of the third clutch C-3. Accordingly, the vehicular auto- 
matic transmission 1 9 may be compactly built while in- 
creasing the capacity of the third clutch C-3. 
[0390] Further, because the planetary gear DP and the 
fourth clutch C-4 are disposed on the inner peripheral 
side of the clutch drum 42 of the third clutch C-3, an area 
of the friction plate 41 of the third clutch C-3 may be in- 



creased. Accordingly, the fourth clutch C-4 and the plan- 
etary gear DP whose capacity for transmitting inputted 
rotation can be relatively small may be disposed on the 
Inner peripheral side of the clutch drum 42 and the ve- 
5 hicular automatic transmission 1 9 capable of attaining 
the multi-stage shift may be compactly built while increas- 
ing the capacity for transmitting reduced rotation. 
[0391 ] Further, the hydraulic servo 40 of the third clutch 
C-3, the hydraulic servo 50 of the fourth clutch C-4 and 
10 the planetary gear DP are disposed on the boss portion 
3b extending from the case 4 in order from the side of 
the joint of the boss portion 3b to the case 4 in the axial 
direction and operating fluid is supplied to the hydraulic 
servo 40 of the third clutch C-3, the hydraulic servo 50 
15 of the fourth clutch C-4 from the oil passages provided 
within the boss portion 3b, respectively, so that operating 
fluid may be supplied to the hydraulic servo 40 of the 
third clutch C-3 and the hydraulic servo 50 of the fourth 
clutch C-4 just by providing the pair of seal rings d7, d8, 
d9 and d10 between the hydraulic servos 40 and 50 of 
the third and fourth clutches C-3 and C-4 and the boss 
portion 3b, respectively. Accordingly, it becomes possi- 
ble to cut a number of seal rings as compared to a case 
of supplying operating fluid to the hydraulic servos 40 
and 50 of the third and fourth clutches C-3 and C-4 from 
the oil passages within the input shaft 12 and thereby, to 
prevent the drop of the efficiency and controllability of 
the vehicular automatic transmission 1 9 . 
[0392] Still more, although the increase of size of the 
first clutch C-1 to the outer peripheral side is limited be- 
causethe third andfourth clutches C-3 and C-4 are linked 
to the sun gear S2 of the planetary gear unit PU through 
the outer peripheral side of the first clutch C-1 and the 
link member 1 01 for linking the third and fourth clutches 
C-3 and C-4 with the sun gear S2 of the planetary gear 
unit PU passes through the outer peripheral side of the 
first clutch C-1 , the capacity of the first clutch C-1 may 
be maintained by increasing the size of the first clutch C- 
1 in the inner diametric direction as compared to a case 
of disposing the first clutch C-1 on the boss portion 3b, 
because the first clutch C-1 is disposed on the input shaft 
12. 

[0393] Further, because the friction plate 41 of the third 
clutch C-3 is disposed on the outer peripheral side of the 
ring gear R1 and the fourth clutch C-4 is disposed axially 
between the hydraulic servo 40 of the third clutch C-3 
and the friction plate 41 of the third clutch C-3, it becomes 
possible to prevent the fourth clutch C-4 from radially 
overlapping with the hydraulic servo 40 or the friction 
plate 41 of the third c'utch C-3 and to increase the size 
of the fourth clutch C-4 as compared to a case of dispos- 
ing the fourth clutch C-4 on the inner peripheral side of 
the third clutch C-3. Accordingly, the vehicular automatic 
transmission 1 9 may be compactly built in the radial di- 
rection. 

[0394] Still more, because the first brake B-1 is dis- 
posed axially between the planetary gear DP and the 
planetary gear unit PU, it becomes possible to dispose 
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the friction plate 41 of the third clutch C-3 on the outer 
peripheral side of the fourth clutch C-4. 
[0395] Further, because the second clutch C-2 is dis- 
posed axially between the planetary gear DP and the 
planetary gear unit PU, the first through fourth clutches 
may be disposed collectively on one side of the planetary 
gear unit PU. The planetary gear unit PU may be dis- 
posed closely to the output shaft 15 especially when the 
vehicular automatic transmission is mounted in an FR- 
type vehicle, so that the member for linking the planetary 
gear unit PU with the output shaft 15, i.e., the member 
for transmitting a large torque, may be shortened. There- 
by, it becomes possible to lighten the vehicular automatic 
transmission 1 9 and to improve the controllability thereof 
by cutting its inertia. 

[0396] Further, because the vehicular automatic trans- 
mission 1 9 is arranged so that the reduced rotation of the 
ring gear R1 is inputted to the clutch drum 42 of the third 
clutch C-3 forming the hydraulic servo 40 of the third 
clutch C-3 when the third clutch C-3 engages, the re- 
duced rotation is not inputted to the clutch drum 42 of the 
third clutch C-3 when the third clutch C-3 is not engaged 
even if the driver races the engine in Neutral or Parking 
range and the input shaft rotates for example. Accord- 
ingly, it is possible to prevent the whole hydraulic servo 
40 of the third clutch C-3 from rotating and to prevent 
dragging of the third clutch C-3 which is otherwise caused 
by a centrifugal hydraulic pressure generated in the oil 
chamber 46. 

[0397] Still more, because the vehicular automatic 
transmission 1 9 is arranged so that the inputted rotation 
is inputted to the clutch drum 52 of the fourth clutch C-4 
forming the hydraulic servo 50 of the fourth clutch C-4 
via the carrier CR1 when the fourth clutch C-4 engages, 
the inputted rotation is not inputted to the clutch drum 52 
of the fourth clutch C-4 when the fourth clutch C-4 is not 
engaged even if the driver races the engine in Neutral or 
Parking range and the input shaft rotates for example. 
Accordingly, it is possible to prevent the whole hydraulic 
servo 50 of the fourth clutch C-4 from rotating and to 
prevent dragging of the fourth clutch C-4 which is other- 
wise caused by a centrifugal hydraulic pressure gener- 
ated in the oil chamber 56. 

[0398] Further, because the planetary gear unit PU is 
the Ravigneaux type planetary gearin which the ring gear 
R3 is disposed at one side of the outer peripheral side 
and the friction plate 71 of the second brake B-2 is dis- 
posed on the other side of the outer peripheral side of 
the planetary gear unit PU, the friction plate 71 of the 
second brake B-2 may be disposed at the position radially 
overlapping with the planetary gear unit PU while assur- 
ing its capacity and decreasing the size thereof. Accord- 
ingly, the automatic transmission 1 9 may be built both 
compactly in the radial direction and shortly in the axial 
direction. 

[0399] <1 0th Embodiment 

A 1 0th embodiment, which is a partial modification of the 
ninth embodiment described above, will be explained 



with reference to FIG. 20. FIG. 20 is a diagrammatic sec- 
tion view showing an automatic transmission 1 10 of the 
10th embodiment. It is noted that in the 10th embodiment 
explained below, components having the same structure 

5 with those of the automatic transmission 1 9 of the ninth 
embodiment will be denoted by the same reference char- 
acters and an explanation thereof will be omitted here, 
except of partial components such as oil passages, seal 
rings and hub members. 

10 [0400] The automatic transmission 1 10 of the 10th em- 
bodiment has a transmission mechanism 2 10 which is 
different from the automatic transmission 1 9 of the ninth 
embodiment in that the disposition of the hydraulic servo 
20 of the first clutch C-1 and the hydraulic servo 30 of 

15 the second clutch C-2 is changed. That is, the hydraulic 
servo 40 of the third clutch C-3 and the hydraulic servo 
50 of the fourth clutch C-4 are disposed axially on the 
opposite side of the planetary gear DP from the planetary 
gear unit PU and the hydraulic servo 30 of the second 

20 clutch C-2 and the hydraulic servo 20 of the first clutch 
C-1 are disposed between the planetary gear DP and 
the planetary gear unit PU. 

[0401] The support wall 120 is disposed between the 
planetary gear unit PU and the first clutch C-1, ormore 

25 specifically, between the one-way clutch F-1 and the hy- 
draulic servo 20 of the first clutch C-1 . Further, the first 
brake B-1 is disposed on the outer peripheral side of the 
hydraulic servo 20 of the first clutch C-1, the hydraulic 
servo 60 of the first brake B-1 is disposed on the outer 

30 peripheral side of the front part of the support wall 120 
and the hydraulic servo 70 of the second brake B-2 is 
disposed between the planetary gear unit PU and the 
partitioning portion 3c. 

[0402] Further, the friction plate 51 of the fourth clutch 
35 C-4 is disposed on the outer peripheral side of the hy- 
draulic servo 50 of the fourth clutch C-4, the friction plate 
41 of the third clutch C-3 is disposed on the outer periph- 
eral side of the planetary gear DP, the friction plate 21 
of the first clutch C-1 is disposed on the outer peripheral 
to side of the friction plate 31 of the second clutch C-2, the 
friction plate 31 of the second clutch C-2 is disposed on 
the outer peripheral side of the hydraulic servo 30 of the 
second clutch C-2, the friction plate 61 of the first brake 
B-1 is disposed on the outer peripheral side of the hy- 
45 draulic servo 20 of the first clutch C-1 and the friction 
plate 71 of the second brake B-2 is disposed on the front 
side of the outer peripheral side of the planetary gear unit 
PU, respectively. 

[0403] Next, transmission routes of the transmission- 
50 mechanism 2 10 will be briefly explained. The carrier CR1 
of the planetary gear DP is linked to the hub member 1 54 
of the fourth clutch C-4. The clutch drum 52 spline-cou- 
pled with the outer friction plate of the friction plate 51 of 
the fourth clutch C-4 is linked to the clutch drum 42 on 
55 the inner peripheral side of the third clutch C-3. Still more, 
the clutch drum 42 is linked to the link member 101 
through the outer peripheral side of the fourth clutch C- 
4 and the first clutch C-1 and is linked to the sun gear S2 
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of the planetary gear unit PU through an intermediary of 
the link member 1 01 . The hub member 157 spline-cou- 
pled with the inner friction plate of the friction plate 61 of 
the first brake B-1 is linked to the link member 101. 
[0404] Meanwhile, the ring gear R1 of the planetary 
gear DP is spline-coupled with the inner friction plate of 
the friction plate 41 of the third clutch C-3 and is linked 
to the clutch drum 22 of the first clutch C-1 . Further, the 
hub member 151 spline-coupled with the inner friction 
plate of the friction plate 21 of the first clutch C-1 is linked 
to the sun gear S3 of the planetary gear unit PU through 
an intermediary of the link member 1 02. The clutch drum 
32 of the second clutch C-2 is linked to the carrier CR1 , 
i.e., the input shaft 12, and the hub member 152 spline- 
coupled with the inner friction plate of the friction plate 
31 of the second clutch C-2 is linked to the intermediate 
shaft 13. 

[0405] Still more, the carrier CR2 of the planetary gear 
unit PU is linked to the inner race 112 of the one-way 
clutch F-1 on the front side and is also linked to the hub 
member 158 spline-coupled with the inner friction plate 
of the friction plate 71 of the second brake B-2. It is linked 
to the intermediate shaft 13 on the rear side. It is noted 
that the outer race 1 1 4 of the one-way clutch F-1 is con- 
nected to the inner peripheral side of the mission case 3 
through an intermediary of the flange-like member 115. 
Then, the ring gear R3 of the planetary gear unit PU is 
linked to the output shaft 1 5. It is noted that in the auto- 
matic transmission 1 10 in the 10th embodiment, the in- 
termediate shaft 13 does not always rotate equally with 
the input shaft 1 2 and rotates at the inputted rotation only 
when the second clutch C-2 engages. 
[0406] Next, the structures of each oil passage and the 
supply of operating fluid will be briefly explained. The oil 
chamber 46 of the hydraulic servo 40 of the third clutch 
C-3, i.e., the oil chamber 46 formed by sealing the part 
between the clutch drum 42 and the piston member 43 
by the seal rings a1 and a2, is arranged so as to com- 
municate with the oil passage c53 within the boss portion 
3b by sealing the part between the boss portion 3b and 
the clutch drum 42 by the seal rings d5 and d6 and op- 
erating fluid is supplied thereto from the oil passage c53. 
It is noted that operating fluid is supplied from an oil pas- 
sage not shown to the cancel oil chamber 47 formed by 
sealing the part between the piston member 43 and the 
cancel plate 44 by the seal rings a1 and a3. 
[0407] The oil chamber 56 of the hydraulic servo 50 of 
the fourth clutch C-4, i.e., the oil chamber 56 formed by 
sealing the part between the clutch drum 52 and the pis- 
ton member 53 by the seal rings a4 and a5, is arranged 
so as to communicate with the oil passage c54 within the 
boss portion 3b by sealing the part between the clutch 
drum 52 and the boss portion 3b by the seal rings d7 and 
d8 and operating fluid is supplied thereto from the oil 
passage c54. It is noted that oil is supplied from an oil 
passage not shown to the cancel oil chamber 57 formed 
by sealing the part between the piston member 53 and 
the cancel plate 54 by the seal rings a4 and a6. 



[0408] Further, oil passages not shown within the boss 
portion 3b communicate with the oil passages c61, c71 
and c51 within the input shaft 12 by sealing the part be- 
tween the boss portion 3b and the input shaft 12 by the 
5 seal rings d3 and d4 . The oil chamber 36 of the hydraulic 
servo 30 of the second clutch C-2, i.e., the oil chamber 
36 formed by sealing the part between the clutch drum 
32 and the piston member 33 by the seal rings a7 and 
a8, is arranged so as to communicate with the oil passage 
10 c52 within the input shaft 12 and operating fluid is sup- 
plied thereto from the oil passage c52. It is noted that oil 
is supplied from an oil passage not shown to the cancel 
oil chamber 37 formed by sealing the part between the 
piston member 33 and the cancel plate 34 by the seal 

is rings a7 and a9. 

[0409] The oil chamber 26 of the hydreuto servo 20 of 
the first clutch C-1, i.e., the oil chamber >-j iormeo oy 
sealing the part between the clutch drum 22 and the pis- 
ton member23 by the seal rings a1 0 and a1 1 , is arranged 

20 so as to communicate with the oil passage c51 within the 
support wall 1 20 by sealing the part between the support 
wall 120 and the link member 101 by the seal rings d9 
and d1 0 and by sealing the part between tne link member 
101 and the clutch drum 22 by the seal rings d11 and 

25 d12, and operating fluid is supplied thereto from the oil 
passage c5i . It is noted that oil is supplied from an oil 
passage not shown to the cancel oil chamber 27 formed 
by sealing the part between the piston member 2? and 
the cancel plate 24 by the seal rings a1 0 and ? " 

30 [041 0] Still more, operating fluid is supplied f ror~ ;/ , cil 
passage not shown within the support wall 1 20 to the oil 
chamber 66 of the hydraulic servo 60 of the first brake 
B-1 , i.e., to the oil chamber 66 formed by sealing the part 
between the support wall 1 20 and the piston member 63 

35 by the seal rings a1 3 and a1 4. 

[0411] Further, operating fluid is supplied from an oil 
passage not shown within the partitioning portion 3c of 
the mission case 3 to the oil chamber 76 of the hydraulic 
servo 70 of the second brake B-2, i.e. , to the oil chamber 

^0 76 formed by sealing the part between the partitioning 
portion 3c and the piston member 73 by the seal rings 
a15 and a16. 

[0412] While the oil passages c60 and c70 within the 
input shaft 12 are arranged so as to communicate with 

45 the oil passage not shown within the boss portion 3b by 
sealing by the seal rings d1 and d2, lubricant oil is 
splashed from the oil passage c70 to the outer peripheral 
side of the input shaft 12 via the oil passage not shown. 
[0413] According to the inventive vehicular automatic 

50 transmission 1 10 described above, the fourth clutch C-4 
is linked to the sun gear S2 of the planetary gear unit PU 
through an intermediary of the output side members (the 
clutch drum 42 and the link member 101) of the third 
clutch C-3, so that the output side members become The 

55 output side members of the two clutches that transmit 
different rotations. That is, they may be commonly used 
as one rotary member. Thereby, the vehicular automatic 
transmission 1 10 may be compactly built. 
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[0414] Still more, the hydraulic servo 50 of the fourth 
clutch C-4 is disposed axially on the opposite side of the 
planetary gear DP from the planetary gear unit PU and 
is also disposed on the boss portion 3b extending from 
the case 4 and operating fluid is supplied to the hydraulic 
servo 50 of the fourth clutch C-4 from the oil passage 
within the boss portion 3b, so that a number of seal rings 
may be cut as compared to a case of disposing the hy- 
draulic servo 50 of the fourth clutch C-4 on the input shaft 
12 through an intermediary of a member having another 
speed of rotation, i.e., as compared to a case of supplying 
operating fluid through an intermediary of another mem- 
ber. Thereby, it becomes possible to prevent the drop of 
the efficiency and controllability of the vehicular automat- 
ic transmission 1 10 . 

[0415] Still more, the hydraulic servo 40 of the third 
clutch C-3 is disposed axially on the opposite side of the 
planetary gear DP from the planetary gear unit PU and 
the hydraulic servo 20 of the first clutch C-1 is disposed 
axially between the planetary gear DP and the planetary 
gear unit PU, so that the fourth clutch C-4 may be dis- 
posed on the inner peripheral side of the clutch drum 42 
of the third clutch C-3. Accordingly, the vehicular auto- 
matic transmission 1 10 may be compactly built while in- 
creasing the capacity of the third clutch C-3. 
[0416] Further, because the planetary gear DP and the 
fourth clutch C-4 are disposed on the inner peripheral 
side of the clutch drum 42 of the third clutch C-3, an area 
of the friction plate 41 of the third clutch C-3 may be in- 
creased. Accordingly, the fourth clutch C-4 and the plan- 
etary gear DP whose capacity for transmitting inputted 
rotation can be relatively small may be disposed on the 
inner peripheral side of the clutch drum 42 and the ve- 
hicular automatic transmission 1 10 capable of attaining 
the multi-stage shift may be compactly built while increas- 
ing the capacity for transmitting a reduced rotation. 
[0417] Further, the hydraulic servo 40 of thethird clutch 
C-3, the hydraulic servo 50 of the fourth clutch C-4 and 
the planetary gear DP are disposed on the boss portion 
3b extending from the case 4 in order from the side of 
the joint of the boss portion 3b to the case 4 in the axial 
direction and operating fluid is supplied to the hydraulic 
servo 40 of the third clutch C-3, the hydraulic servo 50 
of the fourth clutch C-4 from the oil passages provided 
within the boss portion 3b, respectively, so that operating 
fluid may be supplied to the hydraulic servo 40 of the 
third clutch C-3 and the hydraulic servo 50 of the fourth 
clutch C-4 just by providing the pair of seal rings d7, d8, 
d9 and d10 between the hydraulic servos 40 and 50 of 
the third and fourth clutches C-3 and C-4 and the boss 
portion 3b, respectively. Accordingly, it becomes possi- 
ble to cut a number of seal rings as compared to a case 
of supplying operating fluid to the hydraulic servos 40 
and 50 of the third and fourth clutches C-3 and C-4 from 
the oil passages within the input shaft 1 2 and thereby, to 
prevent the drop of the efficiency and controllability of 
the vehicular automatic transmission 1 10 . 
[0418] Still more, although the increase of size of the 



first clutch C-1 to the outer peripheral side is limited be- 
causethethirdandfourthclutchesC-3andC-4are linked 
to the sun gear S2 of the planetary gear unit PU through 
the outer peripheral side of the first clutch C-1 and the 

5 link member 1 01 for linking the third and fourth clutches 
C-3 and C-4 with the sun gear S2 of the planetary gear 
unit PU passes through the outer peripheral side of the 
first clutch C-1 , the capacity of the first clutch C-1 may 
be maintained by increasing the size of the first clutch C- 

to 1 in the inner diametric direction as compared to a case 
of disposing the first clutch C-1 on the boss portion 3b, 
because the first clutch C-1 is disposed on the input shaft 
12. 

[041 9] Further, because the friction plate 41 of the third 
15 clutch C-3 is disposed on the outer peripheral side of the 
ring gear R1 and the fourth clutch C-4 is disposed axially 
between the hydraulic servo 40 of the third clutch C-3 
and the friction plate 41 of thethird clutch C-3, it becomes 
possible to prevent the fourth clutch C-4 from radially 
20 overlapping with the hydraulic servo 40 or the friction 
plate 41 of the third clutch C-3 and to increase the size 
of the fourth clutch C-4 as compared to a case of dispos- 
ing the fourth clutch C-4 on the inner peripheral side of 
the third clutch C-3. Accordingly, the vehicular automatic 
25 transmission 1 10 may be compactly built in the radial di- 
rection, 

[0420] Still more, because the first brake B-1 is dis- 
posed axially between the planetary gear DP and the 
planetary gear unit PU, it becomes possible to dispose 

30 the friction plate 41 of the third clutch C-3 on the outer 
peripheral side of the fourth clutch C-4. 
[0421] Further, because the second clutch C-2 is dis- 
posed axially between the planetary gear DP and the 
planetary gear unit PU, the first through fourth clutches 

35 may be disposed collectively on one side of the planetary 
gear unit PU. The planetary gear unit PU may be dis- 
posed closely to the output shaft 15 especially when the 
vehicular automatic transmission is mounted in the FR- 
type vehicle, so that the member for linking the planetary 

^o gear unit PU with the output shaft 15, i.e., the member 
for transmitting a large torque, may be shortened. There- 
by, it becomes possible to lighten the vehicular automatic 
transmission 1 10 andto improve the controllability thereof 
by cutting its inertia. 

45 [0422] Further, because the vehicular automatic trans- 
mission 1 10 is arranged so that the reduced rotation of 
the ring gear R1 is inputted to the clutch drum 42 of the 
third clutch C-3 forming the hydraulic servo 40 of the third 
clutch C-3 when the third clutch C-3 engages, the re- 

so duced rotation is not inputted to the clutch drum 42 of the 
third clutch C-3 when the third clutch C-3 is not engaged 
even if the driver races the engine in Neutral or Parking 
range and the input shaft rotates for example. Accord- 
ingly, it is possible to prevent the whole hydraulic servo 

55 40 of the third clutch C-3 from rotating and to prevent 
dragging of the third clutch C-3 which is otherwise caused 
by a centrifugal hydraulic pressure generated in the oil 
chamber 46. 
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[0423] Still more, because the vehicular automatic 
transmission 1 10 is arranged so that the inputted rotation 
is inputted to the clutch drum 52 of the fourth clutch C-4 
forming the hydraulic servo 50 of the fourth clutch C-4 
via the carrier CR1 when the fourth clutch C-4 engages, 
the inputted rotation is not inputted to the clutch drum 52 
of the fourth clutch C-4 when the fourth clutch C-4 is not 
engaged even if the driver races the engine in Neutral or 
Parking range and the input shaft rotates for example. 
Accordingly, it is possible to prevent the whole hydraulic 
servo 50 of the fourth clutch C-4 from rotating and to 
prevent dragging of the fourth clutch C-4 which is other- 
wise caused by a centrifugal hydraulic pressure gener- 
ated in the oil chamber 56. 

[0424] Further, because the planetary gear unit PU is 
the Ravigneauxtype planetary gearin which the ring gear 
R3 is disposed at one side of the outer peripheral side 
and the friction plate 71 of the second brake B-2 is dis- 
posed on the other side of the outer peripheral side of 
the planetary gear unit PU, the friction plate 71 of the 
second brake B-2 may be disposed atthe position radially 
overlapping with the planetary gear unit PU while assur- 
ing its capacity and decreasing the size thereof. Accord- 
ingly, the automatic transmission 1 10 may be built both 
compactly in the radial direction and shortly in the axial 
direction. 

[0425] <1 1th Embodiment 

An 11th embodiment, which is a partial modification of 
the eighth embodiment described above, will be ex- 
plained with reference to FIG. 21 . FIG. 21 is a diagram- 
matic section view showing an automatic transmission 
1 n of the 1 1th embodiment. It is noted that in the 1 1th 
embodiment explained below, components having the 
same structure with those of the automatic transmission 

1 9 of the ninth embodiment will be denoted by the same 
reference characters and an explanation thereof will be 
omitted here, except of partial components such as oil 
passages, seal rings and hub members. 

[0426] The automatic transmission 1-,-, of the 1 1th em- 
bodiment has a transmission mechanism 2^ which is 
different from the automatic transmission 1 8 of the eighth 
embodiment in that the disposition of the hydraulic servo 
30 of the second clutch C-2 is changed. That is, the hy- 
draulic servo 40 of the third clutch C-3, the hydraulicservo 

20 of the first clutch C-1 and the hydraulic servo 50 of 
the fourth clutch C-4 are disposed axially on the opposite 
side of the planetary gear DP from the planetary gear 
unit PU and the hydraulic servo 30 of the second clutch 
C-2 is disposed between the planetary gear DP and the 
planetary gear unit PU. 

[0427] Further, the first brake B-1 is disposed on the 
outer peripheral side of the second clutch C-2 and the 
hydraulic servo 70 of the second brake B-2 is disposed 
between the planetary gear unit PU and the partitioning 
portion 3c. 

[0428] Further, the friction plate 41 of the third clutch 
C-3 is disposed on the outer peripheral side of the hy- 
draulic servo 20 of the first clutch C-1 and the friction 



plate 51 of the fourth clutch C-4, the friction plate 51 of 
the fourth clutch C-4 is disposed on the outer peripheral 
side of the hydraulic servo 50 of the fourth clutch C-4, 
the friction plate 21 of the first clutch C-1 is disposed on 

5 the outer peripheral side of the planetary gear DP, the 
friction piate 31 of the second clutch C-2 is disposed on 
the outer peripheral side of the hydraulic servo 30 of the 
second clutch C-2, the friction plate 61 of the first brake 
B-1 is disposed on the outer pe rip hers of the second 

10 clutch C-2 and the friction plate 71 ot saoond brake 
B-2 is disposed on the front side of the outer peripheral 
side of the planetary gear unit PU, respectively, 
[0429] Next, transmission routes of the transmission 
mechanism 2, will be briefly explained. The carrier CR1 

15 of the l a-ietary gear DP is linked to the hub member 154 
of the T ■ clutch C-4. The clutch drum 52 spline-cou- 
pled witn tne outer friction plate of the friction plate 51 of 
the fourth clutch C-4 is linked to the clutch drum 42 of 
the third clutch C-3 through the inner peripheral side of 

20 the hydraulic servo 20 of the first clutch C-1 . Still more, 
the clutch drum 42 is linked to the link member 101 
through the outer peripheral side of the first clutch C-1 
and is linked to the sun gear S2 of the planetary gear unit 
PU through an intermediary of the link member 1 01 . The 

25 hub member 157 spline-coupled with the inner friction 
plate of the friction plate 61 of the first brake B-1 is linked 
to the link member 1 01 . 

[04301 \3snwhile, the ring gear R1 of the planetary 
gear nxed to the clutch drum 22 of the first clutch 

30 c-1 tn; , . ^ i the outer peripheral side of the fourth clutch 
C-4 and the inner friction plate of the friction plate 41 of 
the third clutch C-3 is spline-coupled with the outer pe- 
ripheral side of the clutch drum 22. Further, the hub mem- 
ber 151 splme-coupled with the inner friction plate of the 

35 friction pjo?e 21 of the first clutch C-1 is linked to the sun 
gear S3 u the planetary gear unit PU through an inter- 
mediary of the link member 102. The clutch drum 32 of 
the second clutch C-2 is linked to the carrier CR1, i.e., 
the input shaft 1 2, and the hub member 1 52 spline-cou- 

40 pled with the inner friction plate of the friction plate 31 of 
the second clutch C-2 is linked to the intermediate shaft 
13. 

[0431] Still more, the carrier CR2 of the planetary gear 
unit PU is linked to the inner race 112 of the one-way 

^5 clutch --1 on the front side and is also linked to the hub 
mem : :\B spline-coupled with the inner friction plate 
of the \ on plate 71 of the second brak^- B-2. It is linked 
to the intermediate shaft 13 on the rec Aide. It is noted 
that the outer race 1 1 4 of the one-way ciJtch F-1 is con- 

50 nected to the inner peripheral side of the mission case 3 
through an intermediary of the flange-like member 115. 
Then, the ring gear R3 of the plane- ary cear unit PU is 
linked to the output shaft 15. It is notej that in the auto- 
matic transmission 1^ in the 11th embodiment, the in- 

55 termediate shaft 13 does not always rotate equally with 
the input shaft 12 and rotates atthe inputted rotation only 
when the second clutch C-2 engages. - 
[0432] Next, the structures of each oil passage and the 
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supply of operating fluid will be briefly explained. The oil 
chamber 46 of the hydraulic servo 40 of the third clutch 
C-3, i.e., the oil chamber 46 formed by sealing the part 
between the clutch drum 42 and the piston member 43 
by the seal rings a1 and a2, is arranged so as to com- 
municate with the oil passage c53 within the boss portion 
3b by sealing the part between the boss portion 3b and 
the clutch drum 42 by the seal rings d5 and d6 and op- 
erating fluid is supplied thereto from the oil passage c53. 
It is noted that operating fluid is supplied from an oil pas- 
sage not shown to the cancel oil chamber 47 formed by 
sealing the part between the piston member 43 and the 
cancel plate 44 by the seal rings a1 and a3. 
[0433] The oil chamber 26 of the hydraulic servo 20 of 
the first clutch C-1, i.e., the oil chamber 26 formed by 
sealing the part between the clutch drum 22 and the pis- 
ton member 23 by the seal rings a4 and a5, is arranged 
so as to communicate with the oil passage c51 within the 
boss portion 3b by sealing the part between the boss 
portion 3b and the clutch drum 42 by the seal rings d7 
and d8 and by sealing the part between the clutch drum 
22 and the clutch drum 42 by the seal rings d9 and d1 0/ 
and operating fluid is supplied thereto from the oil pas- 
sage c51 . It is noted that oil is supplied from an oil pas- 
sage not shown to the cancel oil chamber 27 formed by 
sealing the part between the piston member 23 and the 
cancel plate 24 by the seal rings a4 and a6. 
[0434] The oil chamber 56 of the hydraulic servo 50 of 
the fourth clutch C-4, i.e., the oil chamber 56 formed by 
sealing the part between the clutch drum 52 and the pis- 
ton member 53 by the seal rings a7 and a8, is arranged 
so as to communicate with the oil passage c54 within the 
boss portion 3b by sealing the part between the clutch 
drum 52 and the boss portion 3b by the seal rings d1 1 
and d12 and operating fluid is supplied thereto from the 
oil passage c54. It is noted that oil is supplied from an oil 
passage not shown to the cancel oil chamber 57 formed 
by sealing the part between the piston member 53 and 
the cancel plate 54 by the seal rings a7 and a9. 
[0435] Further, oil passages not shown within the boss 
portion 3b communicate with the oil passages c61, c71 
and c52 within the input shaft 12 by sealing the part be- 
tween the boss portion 3b and the input shaft 12 by the 
seal rings d3 and d4. The oil chamber 36 of the hydraulic 
servo 30 of the second clutch C-2, i.e., the oil chamber 
36 formed by sealing the part between the clutch drum 
32 and the piston member 33 by the seal rings a1 0 and 
d1 1 , is arranged so as to communicate with the oil pas- 
sage c52 within the input shaft 12 and operating fluid is 
supplied thereto from the oil passage c52. It is noted that 
oil is suppliedf rom an oil passage not shown to the cancel 
oil chamber 37 formed by sealing the part between the 
piston member 33 and the cancel plate 34 by the seal 
rings a10 and a12. 

[0436] Still more, operating fluid is supplied from an oil 
passage not shown within the mission case 3 to the oil 
chamber 66 of the hydraulic servo 60 of the first brake 
B-1 , i.e., to the oil chamber 66 formed by sealing the part 



between the cylinder member 62 and the piston member 
63 by the seal rings a1 0 and a1 1 . 
[0437] Further, operating fluid is supplied from an oil 
passage not shown within the partitioning portion 3c to 

5 the oil chamber 76 of the hydraulic servo 70 of the second 
brake B-2, i.e., to the oil chamber 76 formed by sealing 
the part between the partitioning portion 3c and the piston 
member 73 by the seal rings a15 and a16. 
[0438] While the oil passages c60 and c70 within the 

™ input shaft 12 are arranged so as to communicate with 
■ the oil passage not shown within the boss portion 3b by 
sealing by the seal rings d1 and d2, lubricant oil is 
splashed from the oil passage c70 to the outer peripheral 
side of the input shaft 1 2 via the oil passage not shown. 

15 [0439] According to the inventive vehicular automatic 
transmission 1 11 described above, the fourth clutch C-4 
is linked to the sun gear S2 of the planetary gear unit PU 
through an intermediary of the output side members (the 
clutch drum 42 and the link member 101) of the third 

20 clutch C-3, so that the output side members become the 
output side members of the two clutches that transmit 
different rotations. That is, they may be commonly used 
as one rotary member. Thereby, the vehicular automatic 
transmission 1 u may be compactly built. 

25 [0440] Still more, the hydraulic servo 50 of the fourth 
clutch C-4 is disposed axially on the opposite side of the 
planetary gear DP from the planetary gear unit PU and 
is also disposed on the boss portion 3b extending from 
the case 4 and operating fluid is supplied to the hydraulic 

30 servo 50 of the fourth clutch C-4 from the oil passage 
within the boss portion 3b, so that a number of seal rings 
may be cut as compared to a case of disposing the hy- 
draulic servo 50 of the fourth clutch C-4 on the input shaft 
1 2 through an intermediary of a member having another 

35 speed of rotation, i.e., as compared to a case of supplying 
operating fluid through an intermediary of another mem- 
ber. Thereby, it becomes possible to prevent the drop of 
the efficiency and controllability of the vehicular automat- 
ic transmission 1 1V 

40 [0441] Further, the hydraulic servo 40 of the third clutch 
C-3, the hydraulic servo 20 of the first clutch C-1, the 
hydraulic servo 50 of the fourth clu.tch C-4 and the plan- 
etary gear DP are disposed on the boss portion 3b ex- 
tending from the case 4 in order from the side of the joint 

4 5 of the boss portion 3b to the case 4 in the axial direction 
and operating fluid is supplied to the hydraulic servo 40 
of the third clutch C-3, the hydraulic servo 20 of the first 
clutch C-1 and the hydraulic servo 50 of the fourth clutch 
C-4 from the oil passages c53, c51 and c54 provided 

50 within the boss portion 3b, respectively, so that operating 
fluid may be supplied to the hydraulic servo 40 of the 
third clutch C-3 and the hydraulic servo 50 of the fourth 
clutch C-4 just by providing the pair of seal rings d5, d6, 
d11 and d12 between the hydraulic servos 40 and 50 

55 and the boss portion 3b and to the hydraulic servo 20 of 
the first clutch C-1 by providing two pair of seal rings d7, 
d8, d9 and d10 between the hydraulic servo 20 and the 
boss portion 3b, respectively. 
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[0442] Still more, because the first brake B-1 is dis- 
posed axially between the planetary gear DP and the 
planetary gear unit PU, it becomes possible to dispose 
the friction plate 41 of the third clutch C-3 on the outer 
peripheral side of the fourth clutch C-4. 
[0443] Further, because the second clutch C-2 is dis- 
posed axially between the planetary gear DP and the 
planetary gear unit PU, the first through fourth clutches 
may be disposed collectively on one side of the planetary 
gear unit PU. The planetary gear unit PU may be dis- 
posed closely to the output shaft 1 5 especially when the 
vehicular automatic transmission is mounted in the FR- 
type vehicle, so that the member for linking the planetary 
gear unit PU with the output shaft 15, i.e., the member 
fortransmitting a large torque, may be shortened. There- 
by, it becomes possible to lighten the vehicular automatic 
transmission 1 1 1 and to improve the controllability thereof 
by cutting its inertia. 

[0444] Further, because the vehicular automatic trans- 
mission 1 u is arranged so that the reduced rotation of 
the ring gear R1 is inputted to the clutch drum 42 of the 
third clutch C-3 forming the hydraulic servo 40 of the third 
clutch C-3 when the third clutch C-3 engages, the re- 
duced rotation is not inputted to the clutch drum 42 of the 
third clutch C-3 when the third clutch C-3 is not engaged 
even if the driver races the engine in Neutral or Parking 
range and the input shaft rotates for example. Accord- 
ingly, it is possible to prevent the whole hydraulic servo 
40 of the third clutch C-3 from rotating and to prevent 
dragging of the third clutch C-3 which is otherwise caused 
by a centrifugal hydraulic pressure generated in the oil 
chamber 46. 

[0445] Still more, because the vehicular automatic 
transmission 1 11 is arranged so that the inputted rotation 
is inputted to the clutch drum 52 of the fourth clutch C-4 
forming the hydraulic servo 50 of the fourth clutch C-4 
via the carrier CR1 when the fourth clutch C-4 engages, 
the inputted rotation is not inputted to the clutch drum 52 
of the fourth clutch C-4 when the fourth clutch C-4 is not 
engaged even if the driver races the engine in Neutral or 
Parking range and the input shaft rotates for example. 
Accordingly, it is possible to prevent the whole hydraulic 
servo 50 of the fourth clutch C-4 from rotating and to 
prevent dragging of the fourth clutch C-4 which is other- 
wise caused by a centrifugal hydraulic pressure gener- 
ated in the oil chamber 56. 

[0446] Further, because the planetary gear unit PU is 
the Ravigneauxtype planetary gear in which the ring gear 
R3 is disposed at one side of the outer peripheral side 
of the planetary gear unit PU and the friction plate 71 of 
the second brake B-2 is disposed on the other side of 
the outer peripheral side thereof, the friction plate 71 of 
the second brake B-2 may be disposed at the position 
radially overlapping with the planetary gear unit PU while 
assuring its capacity and decreasing the size thereof. 
Accordingly, the automatic transmission 1 11 may be built 
both compactly in the radial direction and shortly in the 
axial direction. 



[0447] <12th Embodiment 

A 1 2th embodiment, which is a partial modification of the 
seventh embodiment described above, will be explained 
with reference to FIG. 22. FIG. 22 is a diagrammatic sec- 

5 tion view showing an automatic transmission 1 12 of the 
1 2th embodiment. It is noted that in the 1 2th embodiment 
explained below, components having the same structure 
with those of the automatic transmission 1 7 of the seventh 
embodiment will be denoted by the same reference char- 

10 acters and an explanation thereof will be omitted here, 
except of partial components such as oil passages, seal 
rings and hub members. 

[0448] The automatic transmission 1 12 of the 12th em- 
bodiment has a transmission mechanism 2 12 that is dif- 

15 f erent from the automatic transmission 1 7 of the seventh 
embodiment in that the disposition of the hydraulic servo 
30 of the second clutch C-2 is changed. That is, the hy- 
draulic servo 50 of the fourth clutch C-4 and the hydraulic 
servo 20 of the first clutch C-1 are disposed axially on 

20 the opposite side of the planetary gear DP from the plan- 
etary gear unit PU and the hydraulic servo 30 of the sec- 
ond clutch C-2 and the hydraulic servo 40 of the third 
clutch C-3 are disposed between the planetary gear DP 
and the planetary gear unit PU. 

25 [0449] Further, the support wall 120 is disposec *- 
tween the planetary gear unit PU and the third clutch C- 
3, or more specifically, between the one-way clutch F-1 
and the hydraulic servo 40 of the third clutch C-3. The 
first brake B-1 is disposed on the outer peripheral side 

30 of the hydraulic servo 40 of the third clutch C-3, the hy- 
draulic servo 60 of the first brake B-1 is disposed on the 
outer peripheral side at the front part of the support wall 
120 and the hydraulic servo 70 of the second brake B-2 
is disposed between the planetary gear unit PU and the 

35 partitioning portion 3c. 

[0450] Further, the friction plate 51 of the fourth clutch 
C-4 is disposed on the outer peripheral side of the hy- 
draulic servo 20 of the first clutch C-1 , the friction plate 
21 of the first clutch C-1 is disposed on the outer periph- 

^0 eral side of the planetary gear DP, the friction plate 41 
of the third clutch C-3 is disposed on the outer peripheral 
side of the hydraulic servo 30 of the second clutch C-2, 
the friction plate 31 of the second clutch C-2 is disposed 
on the outer peripheral side of the hydraulic servo 30 of 

45 the second clutch C-2, the friction plate 61 of the first 
brake B-1 is disposed on the outer peripheral side of the 
hydraulic servo 40 of the third clutch C-3 and the friction 
plate 71 of the second brake B-2 is disposed on the front 
side of the outer peripheral side of the planetary gear unit 

50 PU, respectively. 

[0451] Next, transmission routes of the transmission 
mechanism 2 12 will be briefly explained. The carrier CR1 
of the planetary gear DP is linked to the clutch drum 52 
of the fourth clutch C-4 through the inner peripheral side 

55 of the first clutch C-1 and the hub member 154 spline- 
coupled with the inner friction plate of the friction plate 
51 of the fourth clutch C-4 is linked to the clutch drum 42 
of the third clutch C-3 through the outer peripheral side 
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of the first clutch C-1. Still more, the clutch drum 42 is 
spline-coupled with the inner friction plate of the friction 
plate 61 of the first brake B-1 and is linked to the sun 
gear S2 of the planetary gear unit PU through an inter- 
mediary of the link member 1 01. 

[0452] Meanwhile, the ring gear R1 of the planetary 
gear DP is linked to the clutch drum 22 of the first clutch 
C-1 and the hub member 153 spline-coupled with the 
innerfriction plate of the friction plate 41 of the third clutch 
C-3 is linked to the clutch drum 22. Further, the hub mem- 
ber 1 51 spline-coupled with the inner friction plate of the 
friction plate 21 of the first clutch C-1 is linked to the sun 
gear S3 of the planetary gear unit PU through an inter- 
mediary of the link member 102. The clutch drum 32 of 
the second clutch C-2 is linked to the carrier CR1, i.e., 
the input shaft 12, and the hub member 152 spline-cou- 
pled with the innerfriction plate of the friction plate 31 of 
the second clutch C-2 is linked to the intermediate shaft 
13. 

[0453] Still more, the carrier CR2 of the planetary gear 
unit PU is linked to the inner race 112 of the one-way 
clutch F-1 on the front side and is also linked to the hub 
member 158 spline-coupled with the inner friction plate 
of the friction plate 71 of the second brake B-2. It is linked 
to the intermediate shaft 13 on the rear side. It is noted 
that the outer race 1 1 4 of the one-way clutch F-1 is con- 
nected to the inner peripheral side of the mission case 3 
through an intermediary of the flange-like member 1 15. 
Then, the ring gear R3 of the planetary gear unit PU is 
linked to the output shaft 15. It is noted that in the auto- 
matic transmission 1 12 in the 12th embodiment, the in- 
termediate shaft 13 does not always rotate equally with 
the input shaft 1 2 and rotates at the inputted rotation only 
when the second clutch C-2 engages. 
[0454] Next, the structures of each oil passage and the 
supply of operating fluid will be briefly explained. The oil 
chamber 56 of the hydraulic servo 50 of the fourth clutch 
C-4, i.e., the oil chamber 56 formed by sealing the part 
between the clutch drum 52 and the piston member 53 
by the seal rings a1 and a2, is arranged so as to com- 
municate with the oil passage c54 within the boss portion 
3b by sealing the part between the clutch drum 52 and 
the boss portion 3b by the seal rings d5 and d6 and op- 
erating fluid is supplied thereto from the oil passage c54. 
It is noted that oil is supplied from an oil passage not 
shown to the cancel oil chamber 57 formed by sealing 
the part between the piston member 53 and the cancel 
plate 54 by the seal rings a1 and a3. 
[0455] The oil chamber 26 of the hydraulic servo 20 of 
the first clutch C-1 , i.e., the oil chamber 26 formed by 
sealing the part between the clutch drum 22 and the pis- 
ton member 23 by the seal rings a4 and a5, is arranged 
so as to communicate with the oil passage c51 within the 
boss portion 3b by sealing the part between the boss 
portion 3b and the clutch drum 42 by the seal rings d7 
and d8 and by sealing the part between the clutch drum 
22 and the clutch drum 52 by the seal rings d9 and d1 0, 
and operating fluid is supplied thereto from the oil pas- 



sage c51 . It is noted that oil is supplied from an oil pas- 
sage not shown to the cancel oil chamber 27 formed by 
sealing the part between the piston member 23 and the 
cancel plate 24 by the seal rings a4 and a6. 

5 [0456] Further, oil passages not shown within the boss 
portion 3b communicate with the oil passages c61, c71 
and c52 within the input shaft 12 by sealing the part be- 
tween the boss portion 3b and the input shaft 1 2 by the 
seal rings d3 and d4 . The oil chamber 36 of the hydraulic 

10 servo 30 of the second clutch C-2, i.e., the oil chamber 
36 formed by sealing the part between the clutch drum 
32 and the piston member 33 by the seal rings a7 and 
a8, is arranged so as to communicate with the oil passage 
c52 within the input shaft 12 and operating fluid is sup- 

15 plied thereto from the oil passage c52. It is noted that oil 
is supplied from an oil passage not shown to the cancel 
oil chamber 37 formed by sealing the part between the 
piston member 33 and the cancel plate 34 by the seal 
rings a7 and a9. 

20 [0457] Further, the oil chamber 46 of the hydraulic ser- 
vo 40 of the third clutch C-3, i.e., the oil chamber 46 
formed by sealing the part between the clutch drum 42 
and the piston member 43 by the seal rings a1 0 and a1 2, 
is arranged so as to communicate with the oil passage 

25 c53 within the support wall 120 by sealing the part be- 
tween the support wall 120 and the clutch drum 42 by 
theseal rings d51 1 and d12 and operatingfluid issupplied 
thereto from the oil passage c53. It is noted that operating 
fluid is supplied from an oil passage not shown to the 

30 cancel oil chamber47 formed by sealing the part between 
the piston member43 and the cancel plate 44 by the seal 
rings alO and a11. 

[0458] Still more, operating fluid is supplied from an oil 
passage not shown within the support wall 1 20 to the oil 

35 chamber 66 of the hydraulic servo 60 of the first brake 
B-1 , i.e., to the oil chamber 66 formed by sealing the part 
between the cylinder member 62 and the piston member 
63 by the seal rings a13 and a14. 
[0459] Further, operating fluid is supplied from an oil 

40 passage not shown within the partitioning portion 3c to 
the oil chamber 76 of the hydraulic servo 70 of the second 
brake B-2, i.e., to the oil chamber 76 formed by sealing 
the part between the partitioning portion 3c of the mission 
case 3 and the piston member 73 by the seal rings a15 

45 anda16. 

[0460] While the oil passages c60 and c70 within the 
input shaft 12 are arranged so as to communicate with 
the oil passage not shown within the boss portion 3b by 
sealing by the seal rings d1 and d2, lubricant oil is 

so splashed from the oil passage c70 to the outer peripheral 
side of the input shaft 12 via the oil passage not shown. 
[0461 ] According to the inventive vehicular automatic 
transmission 1 12 described above, the fourth clutch C-4 
is linked to the sun gear S2 of the planetary gear unit PU 

55 through an intermediary of the output side members (the 
clutch drum 42 and the link member 101) of the third 
clutch C-3, so that the output side members become the 
output side members of the two clutches that transmit 
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different rotations. That is, they may be commonly used 
as one rotary member. Thereby, the vehicular automatic 
transmission 1 12 may be compactly built. 
[0462] Still more, the hydraulic servo 50 of the fourth 
clutch C-4 is disposed axially on the opposite side of the 
planetary gear DP from the planetary gear unit PU and 
is also disposed on the boss portion 3b extending from 
the case 4 and operating fluid is supplied to the hydraulic 
servo 50 of the fourth clutch C-4 from the oil passage 
within the boss portion 3b, so that a number of seal rings 
may be cut as compared to a case of disposing the hy- 
draulic servo 50 of the fourth clutch C-4 on the input shaft 
12 through an intermediary of a member having another 
speed of rotation, i.e., as compared to a case of supplying 
operating fluid through an intermediary of another mem- 
ber. Thereby, it becomes possible to prevent the drop of 
the efficiency and controllability of the vehicular automat- 
ic transmission 1 12 . 

[0463] Still more, because the first brake B-1 is dis- 
posed axially between the third clutch C-3 and the plan- 
etary gear unit PU, it becomes possible to increase the 
size of the hydraulic servo 50 and the friction plate 51 of 
the fourth clutch C-4 relatively in the radial direction and 
thereby to increase the capacity of the fourth clutch C-4. 
[0464] Because the support wall 120 fixed to the case 
4 is disposed axially between the planetary gear unit PU 
and the third clutch C-3 and operating fluid is supplied to 
the hydraulic servo 40 of the third clutch C-3 via the oil 
passage c53 provided within the support wall 1 20, oper- 
ating fluid may be supplied to the hydraulic servo 40 of 
the third clutch C-3 by providing a pair of seal rings d1 1 
and d1 2 between the hydraulic servo 40 and the support 
wall 120. Thereby, it becomes possible to cut a number 
of seal rings, to reduce sliding resistance of the seal rings 
and to improve the power transmitting efficiency of the 
vehicular automatic transmission 1 12 . 
[0465] Still more, because the hydraulic servo 60 of 
the first brake B-1 is disposed on the outer peripheral 
side of the support wall 120, it becomes possible to use 
the support wall 120 in common as the cylinder member 
of the hydraulic servo 60 of the first brake B-1 and to cut 
a number of parts. 

[0466] Further, because the second clutch C-2 is dis- 
posed axially between the planetary gear DP and the 
planetary gear unit PU, the first through fourth clutches 
may be disposed collectively on one side of the planetary 
gear unit PU. Still more, the planetary gear unit PU may 
be disposed closely to the output shaft 15 especially 
when the vehicular automatic transmission is mounted 
in the FR-type vehicle, so that the member for linking the 
planetary gear unit PU with the output shaft 15, i.e., the 
member for transmitting a large torque, may be short- 
ened. Thereby, it becomes possible to lighten the vehic- 
ular automatic transmission 1 12 and to improve the con- 
trollability thereof by cutting its inertia. 
[0467J Further, becausethe vehicularautomatictrans- 
mission 1 12 is arranged so that the reduced rotation of 
the ring gear R1 is inputted to the clutch drum 42 of the 



third clutch C-3 forming the hydraulic servo 40 of the third 
clutch C-3 when the third clutch C-3 engages, the re- 
duced rotation is not inputted to the clutch drum 42 of the 
third clutch C-3 when the third clutch C-3 is not engaged 

5 even if the driver races the engine in Neutral or Parking 
range and the input shaft rotates for example. Accord- 
ingly, it is possible to prevent the whole hydraulic servo 
40 of the third clutch C-3 from rotating and to prevent 
dragging of the third clutch C-3 which is otherwise caused 

™ by a centrifugal hydraulic pressure generated in the oil 
chamber 46. 

[0468] Further, because the planetary gear unit PU is 
the Ravigneaux type planetary gear in which the ring gear 
R3 is disposed at one side of the outer peripheral side 

is and the friction plate 71 of the second brake B-2 is dis- 
posed on the other side of the outer peripheral side of 
the planetary gear unit PU, the friction plate 71 of the 
second brake B-2 may be disposed at the position radially 
overlapping with the planetary gear unit PU while assur- 

20 ing its capacity and decreasing the size thereof. Accord- 
ingly, the automatic transmission 1 12 may be built both 
compactly in the radial direction and shortly in the axial 
direction. 

[0469] <13th Embodiment* 

25 a 1 3th embodiment, which is a partial modification of the 
fifth and sixth embodiments described above, will be ex- 
plained with reference to FIG. 23. FIG. 23 is a diagram- 
matic section view showing an automatic transmission 
1 13 of the 1 3th embodiment. It is noted that in the 1 3th 

30 embodiment explained below, components having the 
same structure with those of the automatic transmissions 
1 5 and 1 6 of the fifth and sixth embodiments will be de- 
noted by the same reference charade :: 2nd an expla- 
nation thereof will be omitted here, except of partial com- 

35 ponents such as oil passages, seal rings and hub mem- 
bers. 

[0470] The automatic transmission 1 13 of the 1 3th em- 
bodiment has a transmission mechanism 2 13 which is 
different from the automatic transmissions 1 5 and 1 6 of 
40 the fifth and sixth embodiments in that the disposition of 
the hydraulic servo 30 of the second clutch C-2 is 
changed. That is, the hydraulic servo 50 of the fourth 
clutch C-4 is disposed axially on the opposite side of the 
planetary gear DP from the planetary gear unit PU and 
45 the hydraulic servo 20 of the first clutch C-1 , the hydraulic 
servo 30 of the second clutch C-2 and the hydraulic servo 
40 of the third clutch C-3 are disposed between the plan- 
etary gear DP and the planetary gear unit PU. 
[0471] Still more, the support wall 120 is disposed be- 
so tween the planetary gear unit PU and the third clutch C- 
3, or more specifically, between the one-way clutch F-1 
and the hydraulic servo 40 of the third clutch C-3. Further, 
the first brake B-1 is disposed on the outer peripheral 
side of the one-way clutch F-1 , the hydraulic servo 60 of 
55 the first brake B-1 is disposed on the outer peripheral 
side of the rear part of the support wall 120 and the hy- 
draulic servo 70 of the second brake B-2 is disposed 
between the planetary gear unit PU and the partitioning 
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portion 3c. 

[0472] Further, the friction plate 51 of the fourth clutch 
C-4 is disposed on the outer peripheral side of the plan- 
etary gear DP, the friction plate 21 of the first clutch C-1 
is disposed on the outer peripheral side of the hydraulic 5 
servo 20 of the first clutch C-1 and the second clutch C- 
2, the friction plate 31 of the second clutch C-2 is disposed 
on the outer peripheral side of the hydraulic servo 30 of 
the second clutch C-2, the friction plate 41 of the third 
clutch C-3 is disposed on the outer peripheral side of the 
hydraulic servo 40 of the third clutch C-3 and the friction 
plate 31 of the second clutch C-2, the friction plate 61 of 
the first brake B-1 is disposed on the outer peripheral 
side of the one-way clutch F-1 and the friction plate 71 
of the second brake B-2 is disposed on the outer periph- 
eral side of the planetary gear unit PU, respectively. 
[0473] Next, transmission routes of the transmission 
mechanism 2 13 will be briefly explained. The carrier CR1 
of the planetary gear DP is linked to the hub member 1 54 
spline-coupled with the inner friction plate of the friction 
plate 51 of the fourth clutch C-4. The clutch drum 52 of 
the fourth clutch C-4 is linked to the clutch drum 42 of 
the third clutch C-3 through the outer peripheral side of 
the first clutch C-1 . Still more, the clutch drum 42 is linked 
to the sun gear S2 of the planetary gear unit PU through 
an intermediary of the link member 101 and the hub mem- 
ber 1 57 spline-coupled with the inner friction plate of the 
friction plate 61 of the first brake B-1 is linked to the link 
member 101 . 

[0474] Meanwhile, the ring gear R1 of the planetary 
gear DP is linked to the clutch drum 22 of the first clutch 
C-1 and the hub member 153 spline-coupled with the 
innerfriction plate of the friction plate41 of thethird clutch 
C-3 is linked to the clutch drum 22. The hub member 151 
spline-coupled with the innerfriction plate of the friction 
plate 21 of the first clutch C-1 is linked to the sun gear 
S3 of the planetary gear unit PU through an intermediary 
of the link member 1 02. Still more, the clutch drum 32 of 
the second clutch C-2 is linked to the input shaft 12 and 
the hub member 152 spline-coupled with the innerfriction 
plate of the friction plate 31 of the second clutch C-2 is 
linked to the intermediate shaft 13. 
[0475] Still more, the carrier CR2 of the planetary gear 
unit PU is linked with the inner race 1 1 2 of the one-way 
clutch F-1 at the front side and is also linked to the hub 
member 158 spline-coupled with the innerfriction plate 
of the friction plate 71 of the second brake B-2. It is also 
linked to the intermediate shaft 13 on the rear side. It is 
noted that the outer race 1 14 of the one-way clutch F-1 
is connected to the inner peripheral side of the mission 
case 3 through an intermediary of the flange-like member 
1 1 5. Then, the ring gear R3 of the planetary gear unit PU 
is linked to the output shaft 15. It is also noted that in the 
vehicular automatic transmission 1 13 of the 1 3th embod- 
iment that the intermediate shaft 13 does not always ro- 
tate equally with the input shaft 12 and rotates at the 
inputted rotation only when the second clutch C-2 en- 
gages. 



[0476] Next, the structures of each oil passage and the 
supply of operating fluid will be briefly explained. The oil 
chamber 56 of the hydraulic servo 50 of the fourth clutch 
C-4, i.e. , the oil chamber 56 formed by sealing the part 
between the clutch drum 52 and the piston member 53 
by seal rings a1 and a2, is arranged so as to communicate 
with the oil passage c54 within the boss portion 3b by 
sealing the part between the clutch drum 52 and the boss 
portion 3b by the seal rings d7 and d8 and operating fluid 
is supplied thereto from the oil passage c54. It is noted 
that oil is supplied from an oil passage not shown to the 
cancel oil chamber57formed by sealing the part between 
the piston member53 and the cancel plate 54 by the seal 
rings a1 and a3. 

[0477] The oil passages not shown within the boss por- 
tion 3b are arranged so as to communicate with the oil 
passages c61,c71 and c51 within the input shaft 12 by 
sealing the part between the boss portion 3b and the : 
input shaft 1 2 by the seal rings d3 and d4. Still more, the 
oil chamber 26 of the hydraulic servo 20 of the first clutch 
C-1, i.e., the oil chamber 26 formed by sealing the part 
between the clutch drum 22 and the piston member 23 
by the seal rings a4 and a5, is arranged so as to com- 
municate with the oil passage c51 by sealing the part 
between the input shaft 1 2 and the clutch drum 22 by the 
seal rings d9 and d10 and operating fluid is supplied 
thereto from the oil passage c51. It is noted that oil is 
supplied from an oil passage not shown to the cancel oil 
chamber 27 formed by sealing the part between the pis- 
ton member 23 and the cancel plate 24 by the seal rings 
a4 and a6. 

[0478] The oil passages not shown within the boss por- 
tion 3b are arranged so as to communicate with the oil 
passage c62, an oil passage not shown perforated in 
parallel with the oil passage c71 and the c52 within the 
input shaft 12 by sealing the part between the boss por- 
tion 3b and the input shaft 12 by the seal rings d5 and 
d6. Still more, the oil chamber 36 of the hydraulic servo 
30 of the second clutch C-2, i.e., the oil chamber 36 
formed by sealing the part between the clutch drum 32 
and the piston member 33 by the seal rings a7 and a8, 
is arranged so as to communicate with the oil passage 
c52 and operating fluid is supplied thereto from the oil 
passage c52. It is noted that oil is supplied from an oil 
passage not shown to the cancel oil chamber 37 formed 
by sealing the part between the piston member 33 and 
the cancel plate 34 by the seal rings a7 and a9. 
[0479] The oil chamber 46 of the hydraulic servo 40 of 
the third clutch C-3, i.e., the oil chamber 46 formed by 
sealing the part between the clutch drum 42 and the pis- 
ton member43 by the seal rings a1 0 and a1 1 , is arranged 
so as to communicate with the oil passage c53 within the 
support wall 1 20 by sealing the part between the support 
wall 120 and the clutch drum 42 by the seal rings d11 
and d12 and operating fluid is supplied thereto from the 
oil passage c53. It is noted that oil is supplied from the 
oil passage not shown to the cancel oil chamber 47 
formed by sealing the part between the piston member 
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43 and the cancel plate 44 by the seal rings a10 anda12. 
[0480] Still more, operating fluid is supplied from the 
oil passage not shown within the support wall 1 20 to the 

011 chamber 66 of the hydraulic servo 60 of the first brake 
B-1 , i.e., to the oil chamber 66 formed by sealing the part 
between the support wall 120 arid the piston member 63 
by the seal rings a13 and a14. 

[0481] Further, operating fluid is supplied from the oil 
passage not shown within the partitioning portion 3c to 
the oil chamber 76 of the hydraulic servo 70 of the second 
brake B-2, i.e., to the oil chamber 76 formed by sealing 
the part between the partitioning portion 3c of the mission 
case 3 and the piston member 73 by the seal rings a15 
anda16. 

[0482] Still more, while oil passages c60 and c70 within 
the input shaft 12 are arranged so as to communicate 
with the oil passage not shown within the boss portion 
3b by sealing by the seal rings d1 and d2, lubricant oil is 
splashed from the oil passage c70 to the outer peripheral 
side of the input shaft 12 via the oil passage not shown. 
[0483] According to the inventive vehicular automatic 
transmission 1 13 described above, the fourth clutch C-4 
is linked to the sun gear S2 of the planetary gear unit PU 
via the output side members (the clutch drum 42 and the 
link member 101) of the third clutch C-3, so that the output 
side members become the output side members of the 
two clutches that transmit different rotations T nat is, they 
may be commonly used as one rotary member. Thereby, 
the vehicular automatic transmission 1 13 may be com- 
pactly built. 

[0484] Still more, the hydraulic servo 50 of the fourth 
clutch C-4 is disposed axially on the opposite side ofthe 
planetary gear DP from the planetary gear unit PU and 
is also disposed on the boss portion 3b extending from 
the case 4 and operating fluid is supplied to the hydraulic 
servo 50 of the fourth clutch C-4 from the oil passage 
within the boss portion 3b, so that a number of seal rings 
may be cut as compared to a case of disposing the hy- 
draulic servo 50 of the fourth clutch C-4 on the input shaft 

12 through an intermediary of a member having another 
speed of rotation, i.e . , as compared to a case of sup- 
plying operating fluid through an intermediary of another 
member. Thereby, it becomes possible to prevent the 
drop of the efficiency and controllability of the vehicular 
automatic transmission 1 13 . 

[0485] Still more, because the hydraulic servo 60 of 
the first brake B-1 is disposed on the outer peripheral 
side of the support wall 120, it becomes possible to use 
the support wall 1 20 in common as the cylinder member 
of tne hydraulic servo 60 ofthe first brake B-1 and thereby 
to - *:iuce a number of parts. 

[0486] Still more, because the hydraulic servo 20 of 
the first clutch C-1 and the hydraulic servo 40 of the third 
clutch C-3 are disposed axially between the planetary 
gear unit PU and the planetary gear DP, the vehicular 
autcmatic transmission 1 13 may be compactly built es- 
pec ady in the radial direction, even though it is capable 
of attaining the multi-stage shift, as compared to a case 



of disposing the hydraulic servos of the plurality of clutch- 
es on the boss portion 3b extending from the case 4 for 
example. 

[0487] Further, because the link member 102 linking 
5 the first clutch C-1 with the sun gear S2 of the planetary 
gear unit PU is disposed through the inner peripheral 
side of the third clutch C-3, the output side members, i.e., 
the clutch drum 42 and the link member 1 01 , of the third 
clutch C-3 may be provided on the outer peripheral side 
to ofthe link member 1 02 of the first clutch C-1 . Accordingly, 
it becomes possible to linkthe fourth clutch C-4 disposed 
on the opposite side of the planetary gear DP with tne 
output side members, i.e., the clutch drum 42 and the 
link member 101, of the third clutch C-3 without compli- 
es eating the members and thereby to build the vehicular 
automatic transmission 1 13 compactly. 
[0488] Because the friction plate 51 ofthe fourth clutch 
C-4 is disposed on the outer peripheral side of the ring 
gear R1 of the planetary gear DP, it becomes possible 
20 to increase the size of the hydraulic servo 50 and the 
friction plate 51 of the fourth clutch C-4 relatively in the 
radial direction and thereby to increase the capacity of 
the fourth clutch C-4. 

[0489] Further, because the hydraulic servo 20 of the 

25 first clutch C-1 is disposed on the input shaft 1 2, the sup- 
port wall 120 fixed to the case 4 is disposed axially be- 
tween the planetary gear unit PU and the third clutch C- 
3, operating fluid is supplied to the hydraulic servo 20 of 
the first clutch C-1 via the oil passage c52 provided within 

30 the input shaft 12 and operating fluid is supplied to the 
hydraulic servo 40 of the third clutch C-3 via the oil pas- 
sage c53 provided within the support wall 1 20, the oper- 
ating fluid may be supplied to the hydraulic servo 20 of 
the first clutch C-1 by providing the pair of seal rings d5, 

35 d6, d9 and d 1 0 between the boss portion 3b and the input 
shaft 12 and between the hydraulic servo 20 and the 
input shaft 12, respectively, and to the hydraulic servo 
40 of the third clutch C-3 by providing the pair of seal 
rings d1 1 and d12 between the hydraulic servo 40 and 

^0 the support wall 120. Thereby, it becomes possible to cut 
a number of seal rings, to cut sliding resistance of the 
seal rings and to improve the power transmitting efficien- 
cy of the vehicular automatic transmission 1 13 as com- 
pared to the case of supplying operating fluid to the both 

45 of the hydraulic servos 20 and 40 of the first and third 
clutches C-1 and C-3 from the input shaft 12. 
[0490] Because the second clutch C-2 is disposed ax- 
ially between the planetary gear DP and the planetary 
gear unit PU, the first through fourth clutches may be 
dispell collectively on one side of the planetary gear 
unit PJ Still more, the planetary gear unit PU may be 
disposed closely to the output shaft 15 in mounting the 
vehicular automatic transmission in an FR-type vehicle 
in particular, so that the member for linking the planetary 

55 gear unit PU with the output shaft 15, i.e., the member 
transmitting a large torque, may be shortened. Thereby, 
it becomes possible to lighten the vehicular automatic 
transmission 1 13 and to improvethe controllability thereof 
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by cutting its inertia 

[0491] Further, because the vehicular automatic trans- 
mission 1 13 is arranged so that the reduced rotation of 
the ring gear R1 is inputted to the clutch drum 42 of the 
third clutch C-3 forming the hydraulic servo 40 of the third 
clutch C-3 when the third clutch C-3 engages, the re- 
duced rotation is not inputted to the clutch drum 42 of the 
third clutch C-3 when the third clutch C-3 is not engaged 
even if the driver races the engine in Neutral or Parking 
range and the input shaft rotates for example. Accord- 
ingly, it is possible to prevent the whole hydraulic servo 
40 of the third clutch C-3 from rotating and to prevent 
dragging of the thi rd cl utch C-3 which is otherwise caused ' 
by a centrifugal hydraulic pressure generated in the oil 
chamber 46. 

[0492] Further, because the vehicular automatic trans- 
mission 1 13 is arranged so that the inputted rotation is 
inputted to the clutch drum 52 of the fourth clutch C-4 
forming the hydraulic servo 50 of the fourth clutch C-4 
when the fourth clutch C-4 engages, the inputted rotation 
is not inputted to the clutch drum 52 of the fourth clutch 
C-4 when the fourth clutch C-4 is not engaged even if 
the driver races the engine in Neutral or Parking range 
and the input shaft rotates for example. Accordingly, it is 
possible to prevent the whole hydraulic servo 50 of the 
fourth clutch C-4 from rotating and to prevent dragging 
of the fourth clutch C-4 which is otherwise caused by a 
centrifugal hydraulic pressure generated in the oil cham- 
ber 56. 

[0493] <14th Embodiment* 

A 1 4th embodiment, which is a partial modif ication of the 
first through 13th embodiments described above, will be 
explained with reference to FIG. 24. FIG. 24 is a diagram- 
matic section view showing an automatic transmission 
1 14 of the 14th embodiment. It is noted that in the 14th 
embodiment explained below, components having the 
same structure with those of the automatic transmissions 
1 of the first through 13th embodiments will be denoted 
by the same reference characters and an explanation 
thereof will be omitted here, except of partial components 
such as oil passages, seal rings and hub members. 
[0494] The automatic transmission 1 14 that is suitably 
mounted in an FF-type (front engine front drive) vehicle 
has the case 4 formed by connecting the mission case 
3, the housing case for housing the torque converter not 
shown and others. A transmission mechanism 2 14 , a 
counter shaft and a differential unit not shown are dis- 
posed within the mission case 3. The transmission mech- 
anism 2 14 is disposed on the shafts centering on the input 
shaft 1 2 and the intermediate shaft 1 3 which are coaxial 
with the outputshaftof the engine not shown. The counter 
shaft not shown is disposed on the axis in parallel with 
the input shaft 1 2 and the intermediate shaft 1 3 and the 
differential gear unit not shown is disposed on the axis 
in parallel with the counter shaft in a manner of having 
left and right axles. It is noted that the input shaft 1 2, the 
intermediate shaft 13, the counter shaft and the left and 
right axles have a positional relationship in the shape of 



L when seen from the side thereof. 
[0495] It is noted that although the lateral direction in 
the drawings has been actually the longitudinal direction 
in the automatic transmission suitably mounted to the 

5 FR-type vehicle in the first through 13th embodiments 
described above, the lateral direction in the drawings will 
be the actual lateral direction of the vehicle in the auto- 
matic transmission suitably mounted to the FF-type ve- 
hicle described hereinbelow. However, the right side in 

10 the drawings is the left side in the actual vehicle and the 
left side in the drawings is the right side in the actual 
vehicle depending on the direction in which the automatic 
transmission is mounted, "the right side" or "the left side" 
mentioned in the explanation below will denote "the right 

15 side" or "the left side" in the drawings. 

[0496] As shown in FIG. 24, within the mission case 
3, the planetary gear unit PU is disposed on the interme- 
diate shaft 13 and the third clutch C-3, the fourth clutch 
C-4, the planetary gear DP, the first clutch C-1 and the 

20 counter gear (output member) 150 are disposed axially 
on the right side (input side) of the planetary gear unit 
PU in order from the right side. The fourth clutch C-4 and 
the planetary gear DP are disposed on the inner periph- 
eral side of the clutch drum 42 of the third clutch C-3 

25 described later in detail. Further, the first brake B-1 com- 
prising the band brake is disposed on the outer peripheral 
side of the clutch drum 42 of the third clutch C-3. 
[0497] Meanwhile, the second clutch C-2 is disposed 
axially on the left side of the planetary gear unit PU. The 

30 second brake B-2 and the one-way clutch F-1 are dis- 
posed on the outer peripheral side of the planetary gear 
unit PU. 

[0498] This will be explained in detail. The friction plate 
51 of the fourth dutch C-4, the friction plate 41 ofthe third 
35 clutch C-3 and the friction plate 21 ofthe first clutch C-1 
are disposed relatively on the outer diametric side within 
the mission case 3 on the input shaft 1 2 in order from the 
right side within the inner right part of the mission case 
3, i.e., on the right side ofthe counter gear 1 50. Still more, 
*o the brake band 1 61 of the first brake B-1 is disposed so 
as to overlap with the outer diametric side of the friction 
plate 41 of the third clutch C-3 and a part of the friction 
plate 21 of the first clutch C-1. It is noted that although 
the brake band 161 is a band-type brake, it will be ex- 
45 plained as one type of a friction plate in the present spec- 
ification. That is, it is assumed that.the "friction plates of 
the brake" encompasses the friction plate of the multi- 
plate brake and the braking band of the band brake. 
[0499] Still more, the partition member 3a for partition- 
so ing the mission case 3 from the housing case not shown 
is secured to the mission case 3 as a part of the case 4 
and the hydraulic servo 40 ofthe third clutch C-3 is dis- 
posed on the boss portion 3b extending from the partition 
member 3a. Further, the hydraulic servo 50 of the fourth 
55 clutch C-4 is disposed on the left side of the hydraulic 
servo 40, the planetary gear DP is disposed on the inner 
diametric side of the friction plate 41 and the hydraulic 
servo 20 ofthe first clutch C-1 is disposed nearly on the 
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inner diametric side of the friction plate 21. That is, the 
hydraulic servo 40, the hydraulic servo 50 and the plan- 
etary gear DP are disposed in order (in order from the 
side of the joint of the boss portion 3b with the case 4 in 
the axial direction) on the boss portion 3b on the right 
side of the mission case 3 and the hydraulic servo 20 is 
disposed on the input shaft 12 in a manner of adjoining 
with the planetary gear DP. 

[0500] The flange-like support wall 130 is disposed on 
the left side of the hydraulic servo 20 of the first clutch 
C-1 by being secured to the inner peripheral face of the 
mission case 3 and the counter gear 150 connected to 
the ring gear R2 of the planetary gear unit PU described 
later via a ball bearing 1 31 is disposed and rotatably sup- 
ported by the support wall 1 30 on the inner diametric side 
of the support wall 130. 

[0501] Meanwhile, the planetary gear unit PU is dis- 
posed on the intermediate shaft 1 3 on the left side of the 
mission case 3 in the drawing, i.e. , on the left side of the 
counter gear 150. The friction plate 71 of the second 
brake B-2 and the one-way clutch F-1 are disposed on 
right part of the outer peripheral side of the planetary gear 
unit PU and the friction plate 31 of the second clutch C- 
2 is disposed on the left part of the outer diametric side 
of the planetary gear unit PU. The hydraulic servo 30 of 
the second clutch C-2 is disposed from the left side to 
the inner diametric side of the friction plate 31 and the 
hydraulic servo 70 of the second brake B-2 is disposed 
on the outer peripheral side of the hydraulic servo 30. 
[0502] As described above, the hydraulic servo 40 of 
the third clutch C-3 and the hydraulic servo 50 of the 
fourth clutch C-4 are disposed axially on the opposite 
side of the planetary gear DP from the planetary gear 
unit PU, the hydraulic servo 20 of the first clutch C-1 and 
the counter gear 150 are disposed axially between the 
planetary gear DP and the planetary gear unit PU and 
the hydraulic servo 30 of the second clutch C-2 is dis- 
posed axially on the opposite side of the planetary gear 
unit PU from the planetary gear DP. 
[0503] Next, the structure within the mission case 3 
will be explained in detail with reference to FIG. 24. It is 
noted that the structure of each oil passage will be col- 
lectively explained later. 

[0504] The planetary gear DP disposed within the mis- 
sion case 3 is provided with the sun gear S1 , the carrier 
CR1 and the ring gear R1. Among them, the sun gear 
S1 is fixed to the boss portion 3b so as not to be rotatable. 
The carrier CR1 has two carrier plates in the lateral di- 
rection to rotatably support the pinions P1 and P2. While 
these pinions P1 and P2 engage from each other, the 
pinion P1 engages with the sun gear S1 and the pinion 
P2 engages with the ring gear R1 , respectively. The left 
carrier plate is connected to the input shaft 12 and the 
right carrier plate is connected to the hub member 154 
spline-coupled with the inner friction plate of the friction 
plate 51 of the fourth clutch C-4. The inner friction plate 
of the friction plate 41 of the third clutch C-3 is spline- 
coupled with the outer peripheral face of the ring gear 



R1 . The hub portion 151 is linked on the left side of the 
ring gear R1 and is spline-coupled with the inner friction 
plate of the friction plate 21 of the first clutch C-1 . 
[0505] The fourth clutch C-4 is disposed on the boss 
5 portion 3b through an intermediary of the clutch drum 42 
of the third clutch C-3 on the right side of the planetary 
gear DP described above. The fourth clutch C-4 is pro- 
vided with the friction plate 51 and the hydraulic servo 
50 for engaging/disengaging the friction plate 51. The 
io hydraulic servo 50 has the clutch drum 52, the piston 
member 53, the cancel plate 54 and the return spring 55 
and composes thereby the oil chamber 56 and the cancel 
oil chamber 57. The clutch drum 52 is fixed to the hub 
portion 42c of the clutch drum 42 of the third clutch C-3 
75 and the o..te* triction plate 51 a of the friction plate 5~i ;s 
spline-coupied with the inner peripheral face of the outer 
diametric portion thereof. The piston member 53 is dis- 
posed on the left side of the clutch drum SP. so as to be 
movable in the axial direction and comp. ... oil-tight 
oil chamber 56 between the clutch drum . y the seal 
rings a4 and a5. Still more, the cancel plate 54 is blocked 
from moving to the left by the snap ring 59 fitted to the 
clutch drum 42 described above. The cancel plate 54 is 
provided with the return spring 55 in contraction between 
the piston member 53 disposed on the right s-M thereof 
and composes the oil-tight cancel oil chamc >i, o7 ny the 
seal rings a4 and a6. 

[0506] It is noted that because the fourth clutch C-4 is 
built as described above, the inputted rotation of the car- 
rier CR1 is inputted to the clutch drum 52 when the fourth 
clutch C-4 engages. The rotation is not inputted to the 
clutch drum 52 and the hydraulic servo 50 will not rotate 
when the fourth clutch C-4 is not engaged in Neutral and 
Parking ranges in particular. 

[0507] The third clutch C-3 is built so as to surround 
the inner peripheral side, the right side and the outer pe- 
ripheral side of the fourth clutch C-4 described above and 
is disposed on the boss portion 3b . The third clutch C- 
3 is provided with the friction plate 41 and the hydraulic 
servo 40 for engaging/disengaging the friction plate 41. 
The hydraulic servo 40 has the clutch drum 42, the piston 
member 43. the cancel plate 44 and the return spring 45 
and compel - the oil chamber 46 and the cancel oil 
chamber 47 w : > them. The clutch drum 42 has the flange 
portion 42a disposed on the leftside of the partition mem ■ 
ber 3a, the hub portion 42c extending to the left from the 
inner periphery of the flange portion 42a and the drum 
portion 42b extending to the left from the outer periphery 
of the flange portion 42a. Among them, the outer periph- 
eral face of the boss portion 3b extendirc rrom the par- 
tition member 3a described above to the \& l side rotatably 
supports the hub portion 42c. The end of the hub portion 
42c of the clutch drum 42 is positioned on the left side of 
the fourth clutch C-4 and the hydraulic servo 50 of the 
fourth clutch C-4 is disposed on the outer peripheral side 
thereof. The drum portion 42b of the clutch drum; 4"? ex- 
tends to the outer diametric side of the f irst clutch C- 1 by 
passing through the outer diametric side of the fourth 
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clutch C-4. The brake band 161 of the first brake B-1 
comprising the band brake is disposed on the outer pe- 
ripheral face of the drum portion 42b of the clutch drum 
42, the outerfriction plate of the friction plate 41 is spline- 
coupled with the part corresponding to the ring gear R1 
described above and the link member 101 is linked at 
the left part thereof. The link member 101 extends to the 
inner diametric side via the outer diametric side and the 
left side of the first clutch C-1 and is linked to the sun 
gear S2. 

[0508] The piston member 43 of the third clutch C-3 is 
disposed so as to be movable from the clutch drum 42 
and composes the oil-tight oil chamber 46 between the 
clutch drum 42 by the seal rings a1 and a2. Still more, 
the outer diametric portion of the piston member 43 ex- 
tends to the left by passing the outer peripheral side of 
the clutch drum 52 and the inner peripheral side of the 
clutch drum 42 of the third clutch C-3 so that its end faces 
to the friction plate 41. The cancel plate 44 is blocked 
from moving to the left side by the snap ring 49 fitted to 
the outer peripheral face of the hub portion 42c of the 
clutch drum 42. The cancel plate 44 is provided with the 
return spring 45 in contraction between the piston mem- 
ber 43 disposed on the right side thereof and composes 
the oil-tight cancel oil chamber 47 by the seal rings a1 
and a3. 

[0509] It is noted that because the third clutch C-3 is 
built as described above, the reduced rotation of the ring 
gear R1 is inputted to the clutch drum 42 when the third 
clutch C-3 engages. Accordingly, the rotation is not in- 
putted to the clutch drum 42 and the hydraulic servo 40 
will not rotate when the third clutch C-3 is not engaged 
specially in Neutral and Parking ranges. 
[0510] The first clutch C-1 is disposed on the inputshaft 
1 2 on the leftside of the planetary gear DP and the friction 
plate 41 of the third clutch C-3 and is provided with the 
friction plate 21 and the hydraulic servo 20 for engaging/ 
disengaging the friction plate 21. The inner friction plate 
of the friction plate 21 is spline-coupled with the outer 
peripheral face of the hub member 151 linked to the ring 
gear R1 described above. The outerfriction plate of the 
friction plate 21 is spline-coupled with the inner peripheral 
side of the clutch drum 22 described later and the clutch 
drum 22 is linked to the link member 1 02. This link mem- 
ber 102 is then linked to the sun gear S3. 
[051 1] The hydraulic servo 20 has the clutch drum 22. 
the piston member 23, the cancel plate 24 and the return 
spring 25 and composes the oil chamber 26 and the can- 
cel oil chamber 27 with them. The clutch drum 22 is at- 
tached to the outer peripheral face of the left side of the 
input shaft 12 so as to be relatively rotatable. The piston 
member 23 is disposed in the clutch drum 22 so as to be 
movable in the axial direction and composes the oil-tight 
oil chamber 26 between the clutch drum 22 by seal rings 
a7 and a8. A part of the piston member 23 on the outer 
peripheral side faces to the front face of the friction plate 
21. The cancel plate 24 is blocked from moving to the 
right side by the snap ring 29 fitted around the outer pe- 



ripheral face on the inner diametric side of the clutch drum 
22 described above. The cancel plate 24 is provided with 
the return spring 25 in contraction between the piston 
member 23 disposed on the left side thereof and com- 
5 poses the oil-tight cancel oil chamber 27 by the seal rings 
a7 and a9. 

[0512] The first brake B-1 is disposed on the outer di- 
ametric side of the clutch drum 42 and is provided with 
a hydraulic servo not shown and set so as not to be ro- 

10 tatable with respect to the mission case 3 and the brake 
band 161 forfastening and releasing the outer peripheral 
part of the clutch drum 42 by the hydraulic servo. 
[0513] The second brake B-2 is disposed from the out- 
er diametric side of the ring gear R2 of the planetary gear 

15 unit PL) to the outer diametric side of the second clutch 
C-2 on the left side described later. The second brake B- 
2 has the friction plate 71 and the hydraulic servo 70 for 
engaging/disengaging the friction plate 71 . The outerfric- 
tion plate of the friction plate 71 is spline-coupled with 

20 the inner peripheral face of the mission case 3 and the 
innerf riction plate is spline-coupled with the hub member 
158 linked to the carrier CR2 of the planetary gear unit 
PL) via the hub member 152 described later. 
[0514] The hydraulic servo 70 has a piston member 

25 73, a cancel plate 74 and a return spring 75 and com- 
poses an oil chamber 76 between the piston member 73 
and the mission case 3. The piston member 73 is movably 
disposed in the axial direction and its right end faces to 
the friction plate 71 . The oil-tight oil chamber 76 is formed 

30 between the piston member 73 and the mission case 3 
by two seal rings a13 and a14. The cancel plate 74 is 
blocked from moving to the right side by a snap ring 79 
fitted into the inner peripheral face of the mission case 3. 
[0515] The one-way clutch F-1 is disposed on the outer 

35 diametric side of the planetary gear unit PU and on the 
right side of the second brake B-2 described above and 
is provided with the inner race 1 1 2 linked to the hub mem- 
ber 158, the sprag mechanism 113 and the outer race 
114 spline-coupled with the inner peripheral side of the 

40 mission case 3 in order from the inner peripheral side to 
the outer peripheral side. 

[0516] The second clutch C-2 is disposed on the left 
side from the outer diametric side of the planetary gear 
unit PU and on the inner diametric side of the second 

45 brake B-2 and is provided with the friction plate 31 and 
the hydraulic servo 30 for engaging/disengaging the fric- 
tion plate 31 . The inner friction plate of the friction plate 
31 is spline-coupled with the hub member 152 that is 
linked with the inner race 1 12 and the hub member 158 

50 and with the carrier CR2. The outer friction plate of the 
friction plate 31 is spline-coupled with the inner peripheral 
side of the clutch drum 32 and the clutch drum 32 is linked 
with the intermediate shaft 13. The intermediate shaft 13 
is spline-coupled with the input shaft 1 2 described above. 

55 That is, the clutch drum 32 is linked with the input shaft 
12 via the intermediate shaft 13. 

[0517] The hydraulic servo 30 has the clutch drum 32, 
the piston member 33, the cancel plate 34 and the return 
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spring 35 and composes the oil chamber 36 and the can- 
cel oil chamber 37 with them. The right end on the inner 
peripheral side of the clutch drum 32 is attached to the 
intermediate shaft 13 and is rotatably supported on the 
boss portion 3d extending from the side wall 3c of the 
mission case 3. The piston member 33 is disposed in the 
clutch drum 32 movably in the axial direction and com- 
poses the oil-tight oil chamber 36 between the clutch 
drum 32 by the seal rings a10 and a1 1. The part of the 
piston member 33 on the outer peripheral side faces to 
the front face of the friction plate 31 . Still more, the cancel 
plate 34 is blocked from moving to the right side by the 
snap ring 39 fitted around the outer peripheral face on 
the inner diametric side of the clutch drum 32 described 
above. The clutch drum 32 is provided with the return 
spring 35 in contraction between the piston member 33 
disposed on the left side thereof and composes the oil- 
tight cancel oil chamber37 by the seal rings a1 0 and a1 2. 
[0518] Then, the support wall 130 is disposed nearly 
at the center of the inner peripheral side of the mission 
case 3 so that its outer peripheral side is linked to the 
mission case 3 and the counter gear 1 50 is disposed on 
the boss portion 130a extending in the inner diametric 
side of the support wall 130 through an intermediary of 
a ball bearing 131. It is noted that a gear linked to the 
counter shaft not shown is engaged with the outer pe- 
ripheral side of the counter gear 150 and the counter 
shaft is linked with driving wheels through an intermedi- 
ary of gear mechanisms and differential gears not shown . 
[0519] Next, the structures of each oil passage and the 
supply of operating fluid will be briefly explained. The oil 
chamber 56 of the hydraulic servo 50 of the fourth clutch 
C-4, i.e., the oil chamber 56 formed by sealing the part 
between the clutch drum 52 and the piston member 53 
by the seal rings a4 and a5, is arranged so as to com- 
municate with the oil passage c54 within the boss portion 
3b by sealing the part between the clutch drum 52 and 
the boss portion 3b by the seal rings d3 and d4 and op- 
erating fluid is supplied from the oil passage c54. It is 
noted that operating fluid is supplied from the oil passage 
not shown to the cancel oil chamber 57formed by sealing 
the part between the piston member 53 and the cancel 
plate 54 by the seal rings a4 and a6. 
[0520] The oil chamber 46 of the hydraulic servo 40 of 
the third clutch C-3, i.e., the oil chamber 46 formed by 
sealing the part between the clutch drum 42 and the pis- 
ton member 43 by the seal rings a1 and a2, is arranged 
so as to communicate with the oil passage c53 within the 
boss portion 3b by sealing the part between the clutch 
drum 42 and the boss portion 3b by the seal rings d1 and 
d2 and operating fluid is supplied thereto from the oil 
passage c53. It is noted that operating fluid is supplied 
from the oil passage not shown to the cancel oil chamber 
47 formed by sealingthe part between the piston member 
43 and the cancel plate 44 by the seal rings a1 and a3. 
[0521] The oil chamber 26 of the hydraulic servo 20 of 
the first clutch C-1, i.e., the oil chamber 26 formed by 
sealing the part between the clutch drum 22 and the pis- 



ton member 23 by the seal rings a7 and a8, is arranged 
so as to communicate with the oil passage c60 within the 
boss portion 3b by sealing the part between the boss 
portion On 9.nd the input shaft 1 2 by the seal rings d5 and 

5 d6 ar< • oart between the input shaft 1 2 and the clutch 
drum _ — y the seal rings d7 and d8, respectively, via 
the oil passages c61, c70, c62 within the input shaft 12 
and the oil passage c51 and operating fluid is supplied 
thereto from the oil passage c51 . It is noted that operating 

to fluid is supplied from the oil passage not shown to the 
cancel oil chamber27formed by sealing the part between 
the piston member23 and the cancel plate 24 by the seal 
rings a7 and a9. 

[0522] The oil chamber 36 of the hydraulic servo 30 of 

15 the second clutch C-2, i.e., the oil chamber 36 formed by 
sealing the part between the clutch drum 32 and the pis- 
tonmember33bythesealringsa10s ? s ir;arranged 
so as to communicate with the oil pas^aae c5i' vnthin the 
boss portion 3b by sealing the part between ;ns clutch 

20 drum 32 and the boss portion 3d by the seal rings d9 and 
d10 and operating fluid is supplied thereto from the oil 
passa, ^52. It is noted that operating fluid is supplied 
from the oil passage not shown to the cancel oil chamber 
37formed by sealing the part between the piston member 

25 33 and the cancel plate 34 by the seal rings a1 0 and a1 2. 
[0523] Still more, operating fluid is supplied from the 
oil passage within the partitioning portion 3c not shown 
to the oil chamber 76 of the hydraulic servo 70 of the 
second brake B-2, i.e., to the oil chamber 76 formed by 

30 sealir.- : i ? part between the side wall 3c of the mission 
case 3 and the piston member 73 by the seal rings a13 
and al4. 

[0524] According to the inventive automatic transmis- 
sion 1 14 described above, the fourth clutch C-4 is linked 

35 with the sun gear S2 of the planetary gear unit PU via 
the output side members (clutch drum 42 and the link 
member 1 02) of the third clutch C-3, so that the output 
side members turn out to be output side members of the 
two clutches transmitting different rotations, i.e., they 

40 may be shared in common as one rotary member. There- 
by, the automatic transmission 1 14 may be compactly 
built. 

[0525] Still more, because the hydraulic servo 50 of 
the foti'**- clutch C-4 is disposed axially on the opposite 

45 side z: trie planetary gear DP from the planetary gear 
unit PU and on the boss portion 3b extending from the 
case 4 to supply the operating fluid to the hydraulic servo 
50 of the fourth clutch C-4 from the oil passage within 
the boss portion 3b, a number of seal rings may be cut 

50 as compared to a case of disposing the hydraulic servo 
50 of the fourth clutch C-4 on the input shaft 12 through 
an intermediary of a member having another speed of 
rotation, i. e., as compared to a case of supplying the 
operating fluid via the other member for example. There- 

55 by, it is possible to prevent the drop of the efficiency and 
controllability of the automatic transmission 1 14 . 
[0526] Still more, because the planetary gear DP, the 
first clutch C-1 , the third and fourth clutches C-3 and C- 
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4 are disposed axially on one side of the planetary gear 
unit PU and the planetary gear DP and the fourth clutch 
C-4 are disposed on the inner peripheral side of the clutch 
drum 42 of the third clutch C-3, it becomes possible to 
increase an area of the friction plates 21 and 41 of the 5 
first and third clutches C-1 and C-3. That is, even though 
a capacity of the first clutch C-1 and the third clutch C-3 
for transmitting the reduced rotation may be increased 
(although the "capacity" is a meaning including a capacity 
of torque, thermal capacity and the like that can be trans- 
mitted, it will be abbreviated and referred to simply as 
"capacity" hereinafter), the fourth clutch C-4 and the plan- 
etary gear DP whose transmittable torque capacity can 
be relatively small for transmitting the inputted rotation 
may be disposed on the inner peripheral side of the clutch 
drum 42 of the third clutch C-3. Accordingly, the auto- 
matic transmission 1 19 that is capable of attaining the 
multi-stage shift such as the forward eighth speed stage 
and the reverse second speed stage may be compactly 
built. 

[0527] Still more, because the hydraulic servo 20 of 
the first clutch C-1 is disposed on the input shaft 1 2 and 
adjacent to the planetary gear DP and the operating fluid 
is supplied to the hydraulic servo 20 of the first clutch C- 
1 from the oil passage provided within the input shaft 12, 
the operating fluid may be supplied just by providing pairs 
of seal rings d5, d6, d7 and d8 along the oil passage for 
supplying the operating fluid from the hydraulic control 
unit, i.e., between the oil passage within the boss portion 
3b and the input shaft 1 2 and between the hydraulic servo 
20 of the first clutch C-1 and the input shaft 12. Accord- 
ingly, a number of seal rings may be cut as compared to 
a case of supplying operating fluid via another member 
for example. Thereby, it becomes possible to prevent the 
drop of the efficiency and controllability of the vehicular 
automatic transmission 1 14 . 

[0528] Still more, although the increase of radial size 
of the first clutch C-1 totheouterperipheral side is limited 
because the third and fourth clutches C-3 and C-4 are 
linked to the sun gear S2 of the planetary gear unit PU 
through the outer peripheral side of the first clutch C-1 
and the link member 1 01 and others for linking the third 
and fourth clutches C-3 and C-4 with the sun gear S2 of 
the planetary gear unit PU pass through the outer pe- 
ripheral side of the first clutch C-1, the capacity of the 
first clutch C-1 may be maintained by increasing the size 
in the inner radial direction because the first clutch C-1 
is disposed on the input shaft 12 as compared to a case 
of disposing it on the boss portion 3b. 
[0529] Still more, because the sun gear S2 of the plan- 
etary gear unit PU is capable of transmitting the inputted 
rotation in connection with the fourth clutch C-4, is capa- 
ble of transmitting the reduced rotation in connection with 
the third clutch C-3 and is capable of fixing the rotation 
in connection with the first brake B-1 , the sun gear S3 is 
capable of transmitting the reduced rotation in connection 
with the first clutch C-1 , the carrier CR2 is capable of 
transmitting the inputted rotation in connection with the 



second clutch C-2 and is capable of fixing the rotation in 
connection with the second brake B-2 and the ring gear 
R2 is linked to the counter gear 150, the multi-stage shift 
such as the forward eighth speed stage and the reverse 
second speed stage may be attained. 
[0530] Further, because the friction plate 41 of the third 
clutch C-3 is disposed on the outer peripheral side of the 
ring gear R1 and the fourth clutch C-4 is disposed axially 
between the hydraulic servo 40 of the third clutch C-3 
and the friction plate 41 of the third clutch C-3, it is pos- 
sible to prevent the fourth clutch C-4 from radially over- 
lapping with the hydraulic servo 40 or the friction plate 
41 of the third clutch C-3. Accordingly, because the radial 
size of the fourth clutch C-4 may be increased as com- 
pared to a case of disposing it on the inner peripheral 
side of the third clutch C-3, the capacity of the fourth 
clutch C-4 may be maintained and the vehicular auto- 
matic transmission 1 14 may be compactly built in the axial 
direction as a result. 

[0531] Still more, although the first brake B-1 is dis- 
posed on the outer peripheral side of the friction plate 41 
of the third clutch C-3 in the present embodiment, it is 
also possible to dispose the first brake B-1 on the outer 
peripheral side of the hydraulic servo 40 of the third clutch 
C-3. Accordingly, it is possible to build the vehicular au- 
tomatic transmission 1 14 compactly in the radial direction 
while maintaining the capacity of the first brake B-1 and 
reducing the size thereof by disposing the first brake B- 
1 at the position overlapping with the third clutch C-3. 
[0532] Further, because the automatic transmission 
1 14 is built so that the reduced rotation of the ring gear 
R1 is inputted to the clutch drum 42 of the third clutch C- 
3 forming the hydraulic servo 40 of the third clutch C-3 
when the third clutch C-3 engages, the reduced rotation 
is not inputted to the clutch drum 42 of the third clutch C- 
3 when the third clutch C-3 is not engaged even if the 
driver races the engine in Neutral or Parking range for 
example and the input shaft rotates. Accordingly, it is 
possible to prevent the whole hydraulic servo 40 of the 
third clutch C-3 from rotating and to prevent dragging of 
the third clutch C-3 which is otherwise caused by a cen- 
trifugal hydraulic pressure generated in the oil chamber 
46. 

[0533] Still more, because the automatic transmission 
1 14 is built so that the inputted rotation is inputted to the 
clutch drum 52 of the fourth clutch C-4 forming the hy- 
draulic servo 50 of the fourth clutch C-4 via the carrier 
CR1 when the fourth clutch C-4 engages, the inputted 
rotation is not inputted to the clutch drum 52 of the fourth 
clutch C-4 when the fourth clutch C-4 is not engaged 
even if the driver races the engine in Neutral or Parking 
range for example and the input shaft rotates. Accord- 
ingly, it is possible to prevent the rotation of the whole 
hydraulic servo 50 of the fourth clutch C-4 and to prevent 
dragging of the fourth clutch C-4 which is otherwise 
caused by a centrifugal hydraulic pressure generated in 
the oil chamber 56. 

[0534] Because the second clutch C-2 is disposed ax- 



is 



20 



25 



30 



35 



40 



45 



50 



63 



BNSDOCID: <EP 1666766A1_I_> 



125 



EP 1 666 766 A1 



126 



ially on the opposite side of the planetary gear unit PU 
from the planetary gear DP, the second clutch C-2 may 
be linked with the carrier CR2 without entangling with the 
member for linking the first dutch C-1 with the sun gear 
S3 and the member for linking the third clutch C-3 with 
the sun gear S2 for example. 

[0535] It is noted that an automatic transmission 1 59 
of a 59th embodiment described later may be built by 
inverting the transmission mechanism 2 14 of the auto- 
matic transmission 1 14 of the 15th embodiment in the 
lateral direction (axial direction) almost as it is. 
[0536] <15th Embodiment* 

A 15th embodiment, which is a partial modification of the 
1 4th embodiment described above, will be explained with 
reference to FIG. 25. FIG. 25 is a diagrammatic section 
view showing an automatic transmission 1 15 of the 1 5th 
embodiment. It is noted that in the 15th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 14 of the 1 4th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0537] As compared to the automatic transmission 1 14 
of the 1 4th embodiment, the automatic transmission 1 15 
of the 15th embodiment is characterized in that it is ar- 
ranged by switching the lateral (axial) disposition of the 
hydraulic servo 20 of the first clutch C-1 and the counter 
gear 150. 

[0538] It is noted that an automatic transmission 1 60 
of a 60th embodiment described later may be built by 
inverting a transmission mechanism 2 15 of the automatic 
transmission 1 15 of the 15th embodiment in the lateral 
direction (axial direction) almost as it is. 
[0539] <16th Embodiment* 

A 1 6th embodiment, which is a partial modification of the 
1 4th embodiment described above, wi II be explained with 
reference to FIG. 26. FIG. 26 is a diagrammatic section 
view showing an automatic transmission 1 16 of the 1 6th 
embodiment. It is noted that in the 16th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 14 of the 1 4th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0540] As compared to the automatic transmission 1 14 
of the 14th embodiment, the automatic transmission 1 16 
of the 1 6th embodiment is arranged so that the hydraulic 
servo 30 of the second clutch C-2 is disposed axially 
between the planetary gear unit PU and the planetary 
gear DP, or more specifically, axially between the plan- 
etary gear DP and the counter gear 150. Further, the 
hydraulic 9*r*o 20 of the first clutch C-1 is disposed ax- 
ially betwe.i r* tne planetary gear unit PU and the planetary 
gear DP, or more specifically, axially between the plan- 
etary gear unit PU and the counter gear 150. 
[0541] Because this arrangement allows the second 
clutch C-2 to be disposed on the input shaft 12, it be- 
comes possible to eliminate the necessity of always 



transmitting the inputted rotation to the intermediate shaft 
1 3 and to use the intermediate shaft 1 3 as a powertrans- 
mitting memberfor transmitting the output (rotation) from 
the second clutch C-2. 

5 [0542] It is noted that an automatic transmission 1 61 
of a 61st embodiment described latermaybe built by in- 
verting a transmission mechanism 2 16 of the automatic 
transmission 1 16 of the 16th embodiment in the lateral 
direction (axial direction) almost as it is and by adding a 

10 transmitting member from the second clutch C-2 to the 
planetary gear unit. 
[0543] <1 7th Embodiment* 

A 17th embodiment, which is a partial modification of the 
1 4th embodiment described above, will be explained with 
15 reference to FIG. 27. FIG. 27 is a diagrammatic section 
view showing an automatic transmission 1 17 of the 17th 
embodiment. It is noted that in the 1 7th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 14 of the 1 4th 

20 embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0544] As compared to the automatic transmission 1 14 
of the 14th embodiment, the automatic transmission 1 17 

25 of the 1 7th embodiment is arranged so that the hydraulic 
servo 30 of the second clutch C-2 is disposed axially 
between the planetary gear unit PU (specifically the 
counter gear 150.) and the planetary gear DP, or more 
specifically, axially between the hydraulic servo 20 of the 

30 first clutch C-1 and the planetary gear DP. Still more, the 
multi-plate type brake similar to that of the first embodi- 
ment is used for the first brake B-l instead of the band 
brake. Further, a part of the support wall is used as the 
cylinder member of the first brake B-1 , thus reducing a 

35 number of parts, in the present embodiment. 

[0545] It is noted that an automatic transmission 1 62 
of a 62nd embodiment described later may be built by 
inverting a transmission mechanism 2 17 of the automatic 
transmission 1 17 of the 17th embodiment in the lateral 

40 direction (axial direction) almost as it is and by adding 
the transmitting member from the second clutch C-2 to 
the planetary gear unit. 
[0546] <18th Embodiment* 

An 1 8th embodiment, which is a partial modification of 
45 the 1 4th embodiment described above, will be explained 
with reference to FIG. 28. FIG. 28 is a diagrammatic sec- 
tion view showing an automatic transmission 1 18 of the 
1 8th embodiment. It is noted that in the 1 8th embodiment 
explained below, only structures or components different 
so from those of the automatic transmission 1 14 of the 1 4th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0547] As compared to the automatic transmission 1 14 
55 of the 1 4th embodiment, the automatic transmission 1 18 
of the 1 8th embodiment is arranged so that the hydraulic 
servo 40 of the third clutch C-3 is disposed axially be- 
tween the planetary gear unit PU (specifically the counter 
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gear 150) and the planetary gear DP and the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
opposite side of the planetary gear DP from the planetary 
gear unit PU, or more specifically, the hydraulic servo 20 
of the first clutch C-1 is disposed axially between the 5 
planetary gear DP and the hydraulic servo 50 of the fourth 
clutch C-4. 

[0548] It is noted that the disposition of the first clutch 
C-1 and the third clutch C-3 may be switched. That is, 
the hydraulic servo 20 of the first clutch C-1 may be dis- io 
posed axially between the planetary gear unit PU (the 
counter gear 150) and the planetary gear DP and the 
hydraulic servo 40 of the third clutch C-3 may be disposed 
axially between the planetary gear DP and the hydraulic 
servo 50 of the fourth clutch C-4. is 
[0549] Further, an automatic transmission 1 63 of a63rd 
embodiment described later may be built by inverting a 
transmission mechanism 2 18 of the automatic transmis- 
sion 1 18 of the 18th embodiment in the lateral direction 
(axial direction) almost as it is. 20 
[0550] <19th Embodiment 

A 1 9th embodiment, which is a partial modification of the 
1 4th embodiment described above, will be explained with 
reference to FIG. 29. FIG. 29 is a diagrammatic section 
view showing an automatic transmission 1 19 of the 1 9th 25 
embodiment. It is noted that in the 1 9th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 14 of the 1 4th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 30 
here because they are almost the same. 
[0551] As compared to the automatic transmission 1 14 
of the 1 4th embodiment, the automatic transmission 1 19 
of the 1 9th embodiment is arranged so that the hydraulic 
servo 40 of the third clutch C-3 is disposed axially be- 35 
tween the planetary gear unit PU and the planetary gear 
DP, or more specifically, axially between the planetary 
gear unit PU and the counter gear 1 50. Still more, an oil 
passage c90 is formed by sealing the part between the 
support wall and the link member 101 by the seal rings *o 
d11 and d12 and by providing the bushes b1 and b2 
between the link member 1 01 and the linkmember 1 02 
to supply operating fluid to the oil chamber 46 of the hy- 
draulic servo 40 of the third clutch C-3 from an oil passage 
c53 within the support wall via the oil passage c90. 45 
[0552] It is noted that an automatic transmission 1^ 
of a 64th embodiment described later may be built by 
inverting a transmission mechanism 2 19 of the automatic 
transmission 1 19 of the 19th embodiment in the lateral 
direction (axial direction) almost as it is. so 
[0553] <20th Embodiment 

A 20th embodiment which is a partial modif ication of the 
1 4th embodiment described above, will be explained with 
reference to FIG. 30. FIG. 30 is a diagrammatic section 
view showing an automatic transmission 1 20 of the 20th 55 
embodiment. It is noted that in the 20th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 14 of the 1 4th 



embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0554] As compared to the automatic transmission 1 14 
of the 1 4th embodiment, the automatic transmission 1 20 
of the 20th embodiment is arranged so that the 20of the 
first clutch C-1 and the hydraulic servo 40 of the third 
clutch C-3 are disposed axially between the planetary 
gear unit PU and the planetary gear DP, or more specif- 
ically, the hydraulic servo 20 of the first clutch C-1 is dis- 
posed axially between the planetary gear unit PU and 
the counter gear 150 and the hydraulic servo 40 of the 
third clutch C-3 is disposed axially between the counter 
gear 150 and the planetary gear DP. 
[0555] It is noted that an automatic transmission 1 65 
of a 65th embodiment described later may be built by 
inverting a transmission mechanism 2 20 of the automatic 
transmission 1 20 of the 20th embodiment in the lateral 
direction (axial direction) almost as it is. 
[0556] <21 st Embodiment 

A 21 st embodiment, which is a partial modification of the 
1 4th embodiment described above, will be explained with 
reference to FIG. 31, FIG. 31 is a diagrammatic section 
view showing an automatic transmission 1 21 of the 21st 
embodiment. It is noted that in the 21 st embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 14 of the 14th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0557] As compared to the automatic transmission 1 14 
of the 14th embodiment, the automatic transmission 1 21 
of the 21 st embodiment is arranged so that the hydraulic 
servo 40 of the third clutch C-3 is disposed axially be- 
tween the planetary gear unit PU and the planetary gear 
DP, ormore specifically, axially between the counter gear 
1 50 and the planetary gear DP (or more specifically the 
hydraulic servo 20 of the first clutch C-1 ). 
[0558] It is noted that an automatic transmission 1 65 
of a 65th embodiment described later may be built by 
inverting a transmission mechanism 2 21 of the automatic 
transmission 1 21 of the 21st embodiment in the lateral 
direction (axial direction) almost as it is. 
[0559] <22nd Embodiment 

A 22nd embodiment, which is a partial modification of 
the 14th embodiment described above, will be explained 
with reference to FIG. 32. FIG. 32 is a diagrammatic sec- 
tion view showing an automatic transmission 1 2 2 °f tne 
22nd embodiment. It is noted that in the 22nd embodi- 
ment explained below, only structures or components 
different from those of the automatic transmission 1 14 of 
the 14th embodiment will be explained and an explana- 
tion of the structures or components other than that will 
be omitted here because they are almost the same. 
[0560] As compared to the automatic transmission 1 14 
of the 1 4th embodiment, the automatic transmission 1 22 
of the 22nd embodiment is arranged so that the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
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opposite side of the planetary gear DP from the planetary 
gear unit PU, or more specifically, axially between the 
hydraulic servo 50 of the fourth clutch C-4 and the hy- 
draulic servo 40 of the third clutch C-3. 
[0561] It is noted that an automatic transmission 1 67 
of a 67th embodiment described latermay be built by in- 
verting a transmission mechanism 2 22 of the automatic 
transmission 1 2 2 of the 22nd embodiment in the lateral 
direction (axial direction) almost as it is. 
[0562] <23rd Embodiment* 

A 23rd embodiment, which is a partial modification of the 
1 4th embodiment described above, will be explained With 
reference to FIG. 33. FIG. 33 is a diagrammatic section 
view showing an automatic transmission 1 23 of the 23rd 
embodiment. It is noted that in the 23rd embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 14 of the 1 4th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0563] As compared to the automatic transmission 1 14 
of the 14th embodiment, the automatic transmission 1 23 
of the 23rd embodiment is arranged so that the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
opposite side of the planetary gear DP from the planetary 
gear unit PU and the hydraulic servo 30 of the second 
clutch C-2 is disposed axially between the planetary gear 
unit PU and the planetary gear DP. More specifically, the 
hydraulic servo 20 of the first clutch C-1 is disposed ax- 
ially between the hydraulic servo 50 of the fourth clutch 
C-4 and the hydraulic servo 40 of the third clutch C-3 and 
the hydraulic servo 30 of the second clutch C-2 is dis- 
posed axially between the counter gear 1 50 and the plan- 
etary gear DP. Still more, the multi-plate type brake is 
used for the first brake B-1 instead of the band brake 
similarly to the first embodiment. 

[0564] It is noted that an automatic transmission 1 68 
of a 68th embodiment described later may be built by 
inverting a transmission mechanism 2 23 of the automatic 
transmission 1 3 of the 23rd embodiment in the lateral 
direction (axial direction) almost as it is and by adding a 
link member from the second clutch C-2 to the carrier of 
the planetary gear unit. 
[0565] <24th Embodiment* 

A 24th embodiment, which is a partial modification of the 
1 4th embodiment described above, will be explained with 
reference to FIG. 34. FIG. 34 is a diagrammatic section 
view showing an automatic transmission 1 24 of the 24th 
embodiment. It is noted that in the 24th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 14 of the 14th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0566] As compared to the automatic transmission 1 14 
of the 14th embodiment, the automatic transmission 1 24 
of the 24th embodiment is arranged so that the hydraulic 
servo 40 of the third clutch C-3 is disposed axially be- 



tween the planetary gear unit PU and the planetary gear 
DP and the hydraulic servo 20 of the first clutch C-1 is 
disposed axially on the opposite side of the planetary 
gear unit PU from the planetary gear DP. More specifi- 

5 cally, the hydraulic servo 40 of the third clutch C-3 is 
disposed axially between the counter gear 150 and the 
planetary gear DP and the hydraulic servo 20 of the first 
clutch C-1 is disposed axially between the planetary gear 
unit PU and the hydraulic servo 30 of the second clutch 

10 c-2. 

[0567] It is noted that an automatic transmission 1 69 
of a 69th embodiment described later may be built by 
inverting a transmission mechanism 2 24 of the automatic 
transmission 1 24 of the 24th embodiment in the lateral 

is direction (axial direction) almost as it is. 
[0568] <25th Embodiment 
A 25th embodiment, which" is a partial modification of 
1 4th embodiment described above, will be explained w n 
reference to FIG. 35. FIG. 35 is a diagrammatic section 

20 view showing an automatic transmission 1 25 of the 25th 
embodiment. It is noted that in the 25th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 14 of the 1 4th 
embodiment will be explained and an explanation of the 

25 structures or components other than that will be omitted 
here because they are almost the same. 
[0569] As compared to the automatic transmission 1 14 
of the 14th embodiment, the automatic transmission 1 25 
of the 25th embodiment is arranged so that the hydraulic 

30 servo 40 of the second clutch C-2 is disposed axially 
between the planetary gear unit PU and the planetary 
gear DP and the hydraulic servo 20 of the first clutch O- 
1 is disposed axially on the opposite side of the planeury 
gear unit PU from the planetary gear DP. More specifi- 
cs cally, the hydraulic servo 40 of the third clutch C-3 is 
disposed axially between the counter gea; ^50 and the 
planetary gear unit PU and the hydraulic servo 20 of the 
first clutch C-1 is disposed axially between the planetary 
gear unit PU and the hydraulic servo 30 of the second 

*o dutch C-2. 

[0570] It is noted that an automatic transmission 1 70 
of a 70th embodiment described later may be built by 
inverting a transmission mechanism 2 25 of the automatic 
transmission 1 25 of the 25th embodiment in the late-al 

45 direction (axial direction) almost as it is. 
[0571] <26th Embodiment 

A 26th embodiment, which is a partial modification a tne 
1 4th embodiment described above, will be explained with 
reference to FIG. 36. FIG. 36 is a diagrammatic section 

so view showing an automatic transmission 1 76 of the 26th 
embodiment. It is noted that in the 26th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 14 of the 1 4th 
embodiment will be explained and an explanation of the 

55 structures ~- components other than that will be omitted 
here became they are almost the same; 
[0572] As compared to the automatic transmission 1 14 
of the 1 4th embodiment, the automatic transmission 1 26 
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of the 26th embodiment is arranged so that the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
opposite side of the planetary gear unit PU from the plan- 
etary gear DP, or more specifically, the hydraulic servo 
20 of the first clutch C-1 is disposed axially between the 5 
planetary gear unit PU and the hydraulic servo 30 of the 
second clutch C-2. 

[0573] It is noted that an automatic transmission 1 71 
of the 71 -th embodiment described later may be built by 
inverting a transmission mechanism 2 26 of the automatic 
transmission 1 26 of the 26th embodiment in the lateral 
direction (axial direction) almost as it is. 
[0574] <27th Embodiment 

A 27th embodiment, which is a partial modification of the 
first through 26th embodiments described above, will be 
explained with reference to FIG. 37. FIG. 37 is a diagram- 
matic section view showing an automatic transmission 
1 27 of the 27th embodiment. It is noted that in the 27th 
embodiment explained below, components having the 
same structure with those of the automatic transmissions 
1 of the first through 26th embodiments will be denoted 
by the same reference characters and an explanation 
thereof will be omitted here, except of partial components 
such as oil passages, seal rings and hub members. 
[0575] As shown in FIG. 37, the automatic transmis- 
sion 1 27 that is suitably mounted in an FF-type (front en- 
gine front drive) vehicle has the case 4 formed by con- 
necting the mission case 3, the housing case for housing 
the torque converter not shown and others. A transmis- 
sion mechanism 2 27 , the countershaft andthe differential 
unit not shown are disposed within the mission case 3. 
The transmission mechanism 2 27 is disposed on the axis 
centering on the input shaft 1 2 and the intermediate shaft 
13 which are coaxial with the output shaft of the engine 
not shown. The intermediate shaft 13 is composed of a 
first intermediate shaft 13a linked with the input shaft 12 
on the right side and a second intermediate shaft 13b 
linked with the first intermediate shaft 1 3a on the left side. 
That is, the intermediate shaft 1 3 is composed of the two 
partial shafts. 

[0576] As shown in FIG. 37, within the mission case 
3, the planetary gear unit PU is disposed on the interme- 
diate shaft 13 and the third clutch C-3, the fourth clutch 
C-4, the planetary gear DP and the first clutch C-1 are 
disposed axially on the right side (input side) of the plan- 
etary gear unit PU in order from the right side. The fourth 
clutch C-4 and the planetary gear DP are disposed on 
the inner peripheral side of the clutch drum 42 of the third 
clutch C-3 described later in detail. Further, the first brake 
B-1 comprising the band brake is disposed on the outer 
peripheral side of the clutch drum 42 of the third clutch 
C-3. 

[0577] Meanwhile, the second clutch C-2 and the 
counter gear 150 are disposed axially on the left side of 
the planetary gear unit PU in order from the right side. 
The second brake B-2 and the one-way clutch F-1 are 
disposed on the outer peripheral side of the planetary 
gear unit PU. 



[0578] This will be explained in detail. The friction plate 
51 of the fourth clutch C-4, the friction plate 41 of the third 
clutch C-3 and the friction plate 21 of the first clutch C-1 
are disposed relatively on the outer diametric side within 
the mission case 3 on the input shaft 12 in order from the 
right side within the inner right part of the mission case 
3, i.e., on the right side ofthe planetary gearunit PU: Still 
more, the brake band 1 61 of the first brake B-1 is dis- 
posed so as to overlap with the outer diametric side of 
the friction plate 41 of the third clutch C-3 and a part of 
the friction plate 21 ofthe first clutch C-1. 
[0579] Still more, the partition member 3a for partition- 
ing the mission case 3 from the housing case not shown 
is secured to the mission case 3 as a part of the case 4 
and the hydraulic servo 40 ofthe third clutch C-3 is dis- 
posed on the boss portion 3b extending from the partition 
member 3a. Further, the hydraulic servo 50 of the fourth 
clutch C-4 is disposed on the left side of the hydraulic 
servo 40, the planetary gear DP is disposed on the inner 
diametric side of the friction plate 41 and the hydraulic 
servo 20 of the first clutch C-1 is disposed nearly on the 
inner diametric side of the friction plate 21. That is, the 
hydraulic servo 40, the hydraulic servo 50 and the plan- 
etary gear DP are disposed in order (in order from the 
side of thejointof the boss portion 3b inthe axial direction) 
on the boss portion 3b on the right side of the mission 
case 3 and the hydraulic servo 20 is disposed on the 
input shaft 1 2 in a manner of adjoining with the planetary 
gear DP. 

[0580] Meanwhile, the planetary gear unit PU is dis- 
posed on the intermediate shaft 1 3 on the left side of the 
mission case 3 in the drawing, i.e., on the left side ofthe 
hydraulic servo 20 of the first clutch C-1 . The friction plate 
71 of the second brake B-2 is disposed on left part of the 
outer peripheral side of the planetary gear unit PU and 
the hydraulic servo 70 of the second brake B-2 is dis- 
posed on the right part of the outer diametric side of the 
planetary gear unit PU. The friction plate 31 ofthe second 
clutch C-2 is disposed on the outer diametric side and 
the hydraulic servo 30 of the second clutch C-2 is dis- 
posed on the inner diametric side on the left side of the 
planetary gear unit PU. Then, the one-way clutch F-1 is 
disposed in a manner of overlapping from a part on the 
outer diametric side of the friction plate 31 to a part on 
the outer diametric side of the planetary gear unit PU. 
[0581] The boss portion 3d extends from the side wall 
3c of the mission case 3 on the left side of the hydraulic 
servo 30 of the second clutch C-2 and the counter gear 
1 50 connected to the ring gear R3 of the planetary gear 
unit PU via the ball bearing 131 is disposed on the boss 
portion 3d and rotatably supported by the boss portion 3d. 
[0582] As described above, the hydraulic servo 40 of 
the third clutch C-3 and the hydraulic servo 50 of the 
fourth clutch C-4 are disposed axially on the opposite 
side of the planetary gear DP from the planetary gear 
unit PU, the hydraulic servo 20 of the first clutch C-1 is 
disposed axially between the planetary gear DP and the 
planetary gear unit PU and the hydraulic servo 30 of the 
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second clutch C-2 and the counter gear 1 50 are disposed 
axially on the opposite side of the planetary gear unit PU 
from the planetary gear DP. 

[0583] Next, the structure within the mission case 3 
will be explained in detail with reference to FIG. 37. It is 
noted that the structure of each oil passage will be col- 
lectively explained later. 

[0584] The planetary gear DP disposed within the mis- 
sion case 3 is provided with the sun gear S1 , the carrier 
CR1 and the ring gear R1. Among them, the sun gear 
S1 is fixed to the boss portion 3b extending to the left 
from the partition member 3a described above so as not 
to be rotatable. The carrier CR1 has the two carrier plates 
in the lateral direction to rotatably support the pinions P1 
and P2. While these pinions P1 and P2 engage from 
each other, the former pinion P1 engages with the sun 
gear S1 and the latter pinion P2 engages with the ring 
gear R1 , respectively. The left carrier plate is connected 
to the input shaft 12 and the right carrier plate is connect- 
ed to the hub member 154 spline-coupled with the inner 
friction plate of the friction plate 51 of the fourth clutch C- 
4. The inner friction plate of the friction plate 41 of the 
third clutch C-3 is spline-coupled with the outer peripheral 
face of the ring gear R1. The hub portion 151 is linked 
on the left side of the ring gear R1 and the inner friction 
plate of the friction plate 21 of the first clutch C-1 is spline- 
coupled with the hub member 151 . 
[0585] The fourth clutch C-4 is disposed on the boss 
portion 3b through an intermediary of the clutch drum 42 
of the third clutch C-3 on the right side of the planetary 
gear DP described above. The fourth clutch C-4 is pro- 
vided with the friction plate 51 and the hydraulic servo 

50 for engaging/disengaging the friction plate 51. The 
hydraulic servo 50 has the clutch drum 52, the piston 
member 53, the cancel plate 54 and the return spring 55 
and composes thereby the oil chamber 56 and the cancel 
oil chamber 57. The inner diametric portion of the clutch 
drum 52 is linked to the clutch drum 42 of the third clutch 
C-3 and the outer friction plate 51 a of the friction plate 

51 is spline-coupled with the inner peripheral face of the 
outer diametric portion thereof. The piston member 53 is 
disposed on the left side of the clutch drum 52 so as to 
be movable in the axial direction and composes the oil- 
tight oil chamber 56 between the clutch drum 52 by the 
seal rings a4 and a5. Still more, the cancel plate 54 is 
blocked from moving to the left by the snap ring 59 fitted 
to the clutch drum 42 described above. The cancel plate 
54 is provided with the return spring 55 in contraction 
between the piston member53 disposed on the right side 
thereof and composes the oil-tight cancel oil chamber 57 
by the seal rings a4 and a6. 

[0586] It is noted that because the fourth clutch C-4 is 
built as described above, the inputted rotation of the car- 
rier CR1 is inputted to the clutch drum 52 when the fourth 
clutch c-4 engages. The rotation is not inputted to the 
clutch drum 52 and the hydraulic servo 50 will not rotate 
when the fourth clutch C-4 is not engaged in Neutral and 
Parking ranges in particular. 



[0587] The third clutch C-3 is built so as to surround 
the right side and the outer peripheral side of the fourth 
clutch C-4 described above and is disposed on the boss 
portion 3b. The third clutch C-3 is provided with the friction 
5 plate 41 and the hydraulic servo 40 for engaging/disen- 
gaging the friction plate 41 . The hydraulic servo 40 has 
the clutch drum 42, the piston member 43, the cancel 
plate 44 and the return spring 45 and composes the oil 
chamber 46 and the cancel oil chamber 47 with them. 

10 The clutch drum 42 has the flange portion 42a disposed 
on the left side of the partition member3a, the hub portion 
42c extending to the left from the inner periphery of the 
flange portion 42a and the drum portion 42b extending 
to the left from the outer periphery of the flange portion 

15 42a. Among them, the outer peripheral face of the boss 
portion 3b extending from the partition member 3a de- 
scribed above to the left side rotatably supports the hub 
portion 42c. The end of the hub portion 42c of the clutch 
drum 42 is positioned on the left side of the fourth clutch 

20 C-4 and the hydraulic servo 50 of the fourth clutch C-4 
is disposed on the outer peripheral side thereof. The drum 
portion 42b of the clutch drum 42 extends to the outer 
diametric side of the first clutch C-1 by passing through 
the outer diametric side of the fourth clutch C-4. The 

25 brakeband 161 of the first brake B-1 comprisingthe band 
brake is disposed on the outer peripheral face of the drum 
portion 42b of the clutch drum 42, the outer friction plate 
of the friction plate 41 is spline-coupled with the part cor- 
responding to the ring gear R1 described above and the 

30 link member 101 is linked at the left part thereof. The link 
member 1 01 extends to the inner diametric side via the 
outer diametric side and the left side of the first clutch C- 
1 and is linked to the sun gear S2. 
[0588] The piston member 43 of the third clutch C-3 is 

35 disposed so as to be movable with respect to the clutch 
drum 42 and composes the oil-tight oil chamber 46 be- 
tween the clutch drum 42 by the seal rings a1 and a2. 
Still more, the outer diametric portion of the piston mem- 
ber 43 extends to the left by passing the outer peripheral 

40 side of the clutch drum 52 and the inner peripheral side 
of the clutch drum 42 of the third clutch C-3 so that its 
end faces to the friction plate 41 . The cancel plate 44 is 
blocked from moving to the left side by the snap ring 49 
fitted to the outer peripheral face of the inner diametric 

45 side of the clutch drum 42. The cancel plate 44 is provided 
with the return spring 45 in contraction between the piston 
member 43 disposed on the right side thereof and com- 
poses the oil-tight cancel oil chamber 47 by the seal rings 
a1 and a3. 

50 [0589] It is noted that because the third clutch C-3 is 
built as described above, the reduced rotation of the ring 
gear R1 is inputted to the clutch arum 42 when the third 
clutch C-3 engages. Accordingly, the rotation is not in- 
putted to the clutch drum 42 and the hydraulic servo 40 

55 will not rotate when the third clutch C-3 is not engaged 
specially in Neutral and Parking ranges. 
[0590] The first clutch C-1 is disposed on the input shaft 
1 2 on the leftside of the planetary gear DP andthe friction 
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plate 41 of the third clutch C-3 and is provided with the 
friction plate 21 and the hydraulic servo 20 for engaging/ 
disengaging the friction plate 21. The inner friction plate 
of the friction plate 21 is spline-coupled with the outer 
peripheral face of the hub member 1 51 linked to the ring 
gear R1 described above. The outer friction plate of the 
friction plate 21 is spline-coupled with the inner peripheral 
side of the clutch drum 22 described later and the clutch 
drum 22 is linked to the link member 1 02. This link mem- 
ber 1 02 is then linked to the sun gear S3. 
[0591 ] The hydraulic servo 20 has the clutch drum 22, 
the piston member 23, the cancel plate 24 and the return 
spring 25 and composes the oil chamber 26 and the can- 
cel oil chamber 27 with them. The clutch drum 22 is at- 
tached to the outer peripheral face of the left side of the 
input shaft 12 so as to be relatively rotatable. The piston 
member 23 is disposed in the clutch drum 22 so as to be 
movable in the axial direction and composes the oil-tight 
oil chamber 26 between the clutch drum 22 by the seal 
rings a7 and a8. A part of the piston member 23 on the 
outer peripheral side faces to the front face of the friction 
plate 21 . The cancel plate 24 is blocked from moving to 
the right side by the snap ring 29 fitted around the outer 
peripheral face on the inner diametric side of the clutch 
drum 22 described above. The cancel plate 24 is provided 
with the return spring 25 in contraction between the piston 
member 23 disposed on the left side thereof and com- 
poses the oil-tight cancel oil chamber 27 by the seal rings 
a7 and a9. 

[0592] The first brake B-1 is disposed on the outer di- 
ametric side of the clutch drum 42 and is provided with 
a hydraulic servo not shown and set so as not to be ro- 
tatable with respect to the mission case 3 and the brake 
band 161 forfastening and releasing the outer peripheral 
part of the clutch drum 42 by the hydraulic servo. 
[0593] The second brake B-2 is disposed on the outer 
diametric side of the planetary gear unit PU. The second 
brake B-2 has the friction plate 71 and the hydraulic servo 
70 for engaging/disengaging the friction plate 71. The 
outerfriction plate of the friction plate 71 is spline-coupled 
with the inner peripheral face of the mission case 3 and 
the inner friction plate is spline-coupled with the hub 
member 158 linked to the carrier CR2 of the planetary 
gear unit PU. 

[0594] The hydraulic servo 70 has the drum-like cylin- 
der member 72, the piston member 73, the cancel plate 
74 and the return spring 75 and composes the oil cham- 
ber 76 between the piston member 73 and the cylinder 
member 72. The piston member 73 is movably disposed 
in the axial direction and its left end faces to the friction 
plate 71 . Oil-tight oil chambers 76a and 76b are formed 
between the piston member 73 and the cylinder member 
72 by three seal rings a1 3, a1 4 and a1 5. The cancel plate 
74 is blocked from moving to the left by a snap ring 79 
fitted into the inner peripheral face of the cylinder member 
72. 

[0595] The one-way clutch F-1 is disposed so as to 
overlap from the outer diametric side of the planetary 



gear unit PU to the outer diametric side of the second 
clutch C-2 and on the left side of the second brake B-2 
described above and is provided with the inner race 112 
linked to the hub member 158, thesprag mechanism 113 
5 and the outer race 114 spline-coupled with the inner pe- 
ripheral side of the mission case 3 in order from the inner 
peripheral side to the outer peripheral side. 
[0596] The second clutch C-2 is disposed on the left 
side of the planetary gear unit PU and on the inner dia- 
metric side of a part of the one-way clutch F-1 and is 
provided with the friction plate 31 and the hydraulic servo 
30 for engaging/disengaging the friction plate 31. The 
inner friction plate 31b of the friction plate 31 is spline- 
coupled with the hub member 152 that is linked to the 
carrier CR2. The outer friction plate 31a of the friction 
plate 31 is spline-coupled with the inner peripheral side 
of the clutch drum 32 and the clutch drum 32 is linked 
with the second intermediate shaft 13b. The second in- 
termediate shaft 1 3b is spline-coupled with the input shaft 
1 2 through an intermediary of the first intermediate shaft 
1 3a. That is, the clutch drum 32 is linked to the input shaft 
12 through an intermediary of the intermediate shaft 13 
comprising the first and second intermediate shafts 13a 
and 13b. 

[0597] The hydraulic servo 30 has the clutch drum 32, 
the piston member 33, the cancel plate 34 and the return 
spring 35 and composes the oil chamber36 and the can- 
cel oil chamber 37 with them. The inner peripheral side 
of the clutch drum 32 is attached to and supported by the 
second intermediate shaft 13b. The piston member 33 
is disposed in the clutch drum 32 movably in the axial 
direction and composes the oil-tight oil chamber 36 be- 
tween the clutch drum 32 by the seat rings alO and all. 
The part of the piston member 33 on the outer peripheral 
side" faces to the front face of the friction plate 31. Still 
more, the cancel plate 34 is blocked from moving to the 
right side by the snap ring 39 fitted around the outer pe- 
ripheral face on the inner diametric side of the clutch drum 
32 described above. The clutch drum 32 is provided with 
the return spring 35 in contraction between the piston 
member 33 disposed on the left side thereof and com- 
poses the oil-tight cancel oil chamber 37 by the seal rings 
a1 0 and a12. 

[0598] Then, the counter gear 1 50 is disposed on the 
boss portion 130a extending from the side wall 3c of the 
mission case 3 through an intermediary of a ball bearing 
131. It is noted that the gear linked to the counter shaft 
not shown is engaged with the outer peripheral side of 
the counter gear 1 50 and the counter shaft is linked with 
driving wheels through an intermediary of gear mecha- 
nisms and differential gears not shown. 
[0599] Next, the structures of each oil passage and the 
supply of operating fluid will be briefly explained. The oil 
chamber 56 of the hydraulic servo 50 of the fourth clutch 
C-4, i.e., the oil chamber 56 formed by sealing the part 
between the clutch drum 52 and the piston member 53 
by the seal rings a4 and a5, is arranged so as to com- 
municate with the oil passage c54 within the boss portion 
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3b by sealing the part between the clutch drum 52 and 
the boss portion 3b by the seal rings d3 and d4 and op- 
erating fluid is supplied from the oil passage c54. It is 
noted that operating fluid is supplied from the oil passage 
not shown to the cancel oil chamber57 formed by sealing 
the part between the piston member 53 and the cancel 
plate 54 by the seal rings a4 and a6. 
[0600] The oil chamber 46 of the hydraulic servo 40 of 
the third clutch C-3, i.e., the oil chamber 46 formed by 
sealing the part between the clutch drum 42 and the pis- 
ton member 43 by the seal rings a1 and a2, is arranged 
so as to communicate with the oil passage c53 within the 
boss portion 3b by sealing the part between the clutch 
drum 42 and the boss portion 3b by the seal rings d1 and 
d2 and operating fluid is supplied thereto from the oil 
passage c53. It is noted that operating fluid is supplied 
from the oil passage not shown to the cancel oil chamber 
47 formed by sealing the part between the piston member 
43 and the cancel plate 44 by the seal rings a1 and a3. 
[0601 ] The oil chamber 26 of the hydraulic servo 20 of 
the first clutch C-1 , i.e., the oil 1 chamber 26 formed by 
sealing the part between the clutch drum 22 and the pis- 
ton member 23 by- the seal rings a7 and a8, is arranged 
so as to communicate with the oil passage c60 within the 
boss portion 3b by sealing the part between the boss 
portion 3b and the input shaft 1 2 by the seal rings d5 and 
d6 and the part between the input shaft 1 2 and the clutch 
drum 22 by the seal rings d7 and d8, respectively, via 
the oil passages c61, c70, c62 within the input shaft 12 
and the oil passage c51 and operating fluid is supplied 
thereto from the oil passage c51. It is noted that operating 
fluid is supplied from the oil passage not shown to the 
cancel oil chamber27formedbysealingthe part between 
the piston member 23 and the cancel plate 24 by the seal 
rings a7 and a9. 

[0602] The oil chamber 36 of the hydraulic servo 30 of 
the second clutch C-2, i.e., the oil chamber 36 formed by 
sealing the part between the clutch drum 32 and the pis- 
ton member 33 by the seal rings a1 0 and a1 1 , is arranged 
so as to communicate with the oil passage c80 within the 
boss portion 3b by sealing the part between the boss 
portion 3d and the second intermediate shaft 13b by the 
seal rings d9 and d10 and operating fluid is supplied 
thereto from the oil passage c80. It is noted that operating 
fluid is supplied from the oil passage not shown to the 
cancel oil chamber 37formed by sealing the part between 
the piston member 33 and the cancel plate 34 by the seal 
rings a10 and a12. 

[0603] Still more, operating fluid is supplied from two 
oil passages formed within the mission case 3 not shown 
to the two oil chambers 76a and 76b of the hydraulic 
servo 70 of the second brake B-2, i.e., to the oil chambers 
76a and 76b formed by sealing the part between the cyl- 
inder member 72 and the piston member 73 by the seal 
rings a1 3, a14 and a1 5, respectively. It is noted that the 
second brake B-2 is allowed to press and control the 
piston member 73 stepwise based on hydraulic pressure 
of the operating fluid supplied to the two oil chambers 



76a and 76b, so that it is capable of controlling the torque 
capacity of the second brake B-2 more finely and accu- 
rately. 

. [0604] According to the inventive automatic transmis- 
5 sion 1 27 described above, the fourth clutch C-4 is linked 
with the sun gear S2 of the planetary gear unit PU via 
the output side members (clutch drum 42 and the link 
member 102) of the third clutch C-3, so that the output 
side members turn out to be output side members of the 
10 two clutches transmitting different rotations, i.e., they 
may be shared in common as one rotary member. There- 
by, the automatic transmission 1 27 may be compactly 
built. 

[0605] Still more, because the hydraulic servo 50 of 

15 the fourth clutch C-4 is disposed socially on the opr te 
side of the planetary gear DP from the pianetan >r 
unit PU and on the boss portion 3b extending from :r,e 
case 4 to supply the operating fluid to the hydraulic servo 
50 of the fourth clutch C-4 from the oil passage within 

20 the boss portion 3b, a number of seal rings may be cut 
as compared to a case of disposing the hydraulic servo 
50 of the fourth clutch C-4 on the input shaft 1 2 through 
an intermediary of a member having another speed of 
rotation, i.e., as compared to a case of supplying the op- 

25 erating fluid via the other member for example. Thereby, 
it becomes possible to prevent the drop of the efficiency 
and controllability of the automatic transmission 1 27 . 
[0606] Still more, because the planetary gear DP, the 
first clutch C-1 , the third and fourth clutches C-3 and C- 

30 4 are disposed axial ly on one side of the planetary gear 
unit PU and the planetary gear DP and the fourth clutch 
C-4 are disposed on the inner peripheral side of the clutch 
drum 42 ot me third clutch C-3, it becomes possible to 
increase tne area of the friction plates 21 and 41 of the 

35 first and third clutches C-1 and C-3. That is, even though 
the capacity of the first clutch C-1 and the third clutch C- 
3 for transmitting the reduced rotation may be ir v ( eased, 
the fourth clutch C-4 and the planetary gear Jp wh<;se 
transmittable torque capacity can be relatively smali for 

40 transmitting the inputted rotation may be disposed on the 
inner peripheral side of the clutch drum 42 of the third 
clutch C-3. Accordingly, the automatic transmission 1 27 
that is capable of attaining the multi-stage shift such as 
the forward eighth speed stage and the reverse second 

45 speed stage may be compactly built. 

[0607] Still more, because the hydraulic servo 20 of 
the first clutch C-1 is disposed on the input shaft 1 2 and 
adjacent to the planetary gear DP and the operating fluid 
is supplied to the hydraulic servo 20 of the first clutch C- 

50 1 from the oil passage provided within the input shaft 1 2, 
the operating fluid may be supplied just by providing pairs 
of seal rings d5, d6, d7 and d8 along the oil passage for 
supplying the operating fluid from the hydraulic control 
unit, i.e., between the oil passage within the boss portion 

55 3b and the input shaft 1 2 and between the hydraulicservo 
20 of the first clutch C-1 and the input shaft 12. Accord- 
ingly, a number of seal rings may be cut as compared to 
a case of supplying operating fluid via another member 
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for example. Thereby, it becomes possible to prevent the 
drop of the efficiency and controllability of the vehicular 
automatic transmission 1 27 . 

[0608] Still more, although the increase of radial size 
of the f irst clutch C-1 to the outer peripheral side is limited 
because the third and fourth clutches C-3 and C-4 are 
linked to the sun gear S2 of the planetary gear unit PU 
through the outer peripheral side of the first clutch C-1 
and the link member 101 and others for linking the third 
and fourth clutches C-3 and C-4 with the sun gear S2 of 
the planetary gear unit PU pass through the outer pe- 
ripheral side of the first clutch C-1, the capacity of the 
firstclutch C-1 maybe maintained by increasing the size 
in the inner radial direction because the first clutch C-1 
is disposed on the input shaft 1 2 as compared to a case 
of disposing it on the boss portion 3b. 
[0609] Still more, because the sun gear S2 of the plan- 
etary gear unit PU is capable of transmitting the inputted 
rotation in connection with the fourth clutch C-4, is capa- 
ble of transmitting the reduced rotation in connection with 
the third clutch C-3 and is capable of fixing the rotation 
in connection with the first brake B-1 , the sun gear S3 is 
capable of transmitting the reduced rotation in con nection 
with the first clutch C-1 . the carrier CR2 is capable of 
transmitting the inputted rotation in connection with the 
second clutch C-2 and is capable of fixing the rotation in 
connection with the second brake B-2 and the ring gear 
R2 is linked to the counter gear 150, the multi-stage shift 
such as the forward eighth speed stage and the reverse 
second speed stage may be attained. 
[0610] Further, because the friction plate 41 of the third 
clutch C-3 is disposed on the outer peripheral side of the 
ring gear R1 and the fourth clutch C-4 is disposed axially 
between the hydraulic servo 40 of the third clutch C-3 
and the friction plate 41 of the third clutch C-3, it is pos- 
sible to prevent the fourth clutch C-4 from radially over- 
lapping with the hydraulic servo 40 or the friction plate 
41 of the third clutch C-3. Accordingly, because the radial 
size of the fourth clutch C-4 may be increased as com- 
pared to a case of disposing it on the inner peripheral 
side of the third clutch C-3, the capacity of the fourth 
clutch C-4 may be maintained and the vehicular auto- 
matic transmission 1 27 may be compactly built in the axial 
direction as a result. 

[0611] Still more, although the first brake B-1 is dis- 
posed on the outer peripheral side of the friction plate 41 
of the third clutch C-3 in the present embodiment, it is 
also possible to dispose the first brake B-1 on the outer 
peripheral side of the hydraulic servo 40 of the third clutch 
C-3. Accordingly, it is possible to build the vehicular au- 
tomatic transmission 1 27 compactly in the radial direction 
while maintaining the capacity of the first brake B-1 and 
reducing the size thereof by disposing the first brake B- 
1 at the position overlapping with the third clutch C-3. 
[0612] Further, because the automatic transmission 
1 27 is built so that the reduced rotation of the ring gear 
R1 is inputted to the clutch drum 42 of the third clutch C- 
3 forming the hydraulic servo 40 of the third clutch C-3 



when the third clutch C-3 engages, the reduced rotation 
is not inputted to the clutch drum 42 of the third clutch C- 
3 when the third clutch C-3 is not engaged even if the 
driver races the engine in Neutral or Parking range for 

5 example and the input shaft rotates. Accordingly, it is 
possible to prevent the whole hydraulic servo 40 of the 
third clutch C-3 from rotating and to prevent dragging of 
the third clutch C-3 which is otherwise caused by a cen- 
trifugal hydraulic pressure generated in the oil chamber 

10 46. 

[061 3] Still more, because the automatic transmission 
1 27 is built so that the inputted rotation is inputted to the 
clutch drum 52 of the fourth clutch C-4 forming the hy- 
draulic servo 50 of the fourth clutch C-4 via the carrier 
15 CR1 when the fourth clutch C-4 engages, the inputted 
rotation is not inputted to the clutch drum 52 of the fourth 
clutch C-4 when the fourth clutch C-4 is not engaged 
even if the driver races the engine in Neutral or Parking 
range for example and the input shaft rotates. Accord- 
20 ingly, it is possible to prevent the rotation of the whole 
hydraulic servo 50 of the fourth clutch C-4 and to prevent 
dragging of the fourth clutch C-4 which is otherwise 
caused by a centrifugal hydraulic pressure generated in 
the oil chamber 56. 
25 [061 4] Because the second clutch C-2 is disposed ax- 
ially on the opposite side of the planetary gear unit PU 
from the planetary gear DP, the second clutch C-2 may 
be linked with the carrier CR2 without entangling with the 
members for linking the first clutch C-1 with the sun gear 
30 S3 and for linking the third clutch C-3 with the sun gear 
S2 for example. 

[061 5] Still more, because the counter gear 1 50 is dis- 
posed axially on the opposite side of the planetary gear 
unit PU from the planetary gear DP and is disposed ax- 
35 ially at the end position (the leftside in the figure) on the 
opposite side from the input shaft 12 in particular, the 
vehicular automatic transmission 1 27 suitably used for 
the FF-type vehicles may be readily converted to be used 
for the FR-type vehicles. 
40 [0616] It is noted that the nearly similar one with the 
vehicular automatic transmission 1 27 of the 27th embod- 
iment may be built by changing the part of the output 
shaft 15 of the vehicular automatic transmission 1-, of the 
first embodiment with the counter gear 150. 
45 [0617] An automatic transmission I44 of the 44th em- 
bodiment described later may be built by inverting the 
transmission mechanism 2 27 of the automatic transmis- 
sion 1 27 of the 27th embodiment in the lateral direction 
(axial direction) almost as it is. 
so [0618] <28th Embodiment 

A 28th embodiment, which is a partial modification of the 
27th embodiment described above, will be explained with 
reference to FIG. 38. FIG. 38 is a diagrammatic section 
view showing an automatic transmission 1 2Q of the 28th 
55 embodiment. It is noted that in the 28th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 27 of the 27th 
embodiment will be explained and an explanation of the 



25 



30 



35 



40 



45 



50 



71 

BNSDOCID: <EP 1666766A1_I_> 



141 



EP 1 666 766 A1 



142 



structures or components other than that will be omitted 
here because they are almost the same. 
[061 9] As compared to the automatic transmission 1 27 
of the 27th embodiment, the automatic transmission 1 28 
of the 28th embodiment is arranged so that the lateral 
(axial) position of the counter gear 150 and the hydraulic 
servo 30 of the second clutch C-2 is switched. 
[0620] Although it becomes impossible to readily con- 
vert the automatic transmission 1 28 of the 28th embodi- 
ment into an vehicular automatic transmission for use in 
FR-type vehicles as compared to the 27th embodiment, 
a number of seal rings may be cut because the hydraulic 
servo 30 of the second clutch C-2 is disposed on the boss 
portion 3d and operating fluid may be supplied from the 
boss portion just by providing one pair of seal rings. 
[0621] It is noted that an automatic transmission 1 43 
of the 43-th embodiment described later may be built by 
inverting atransmission mechanism 2 2Q of the automatic 
transmission 1 28 of the 28th embodiment in the lateral 
direction (axial direction) almost as it is. 
[0622] <29th Embodiment 

A 29th embodiment, which is a partial modification of the 
27th embodiment described above, will be explained with 
reference to FIG. 39. FIG. 39 is a diagrammatic section 
view showing an automatic transmission 1 29 of the 29th 
embodiment. It is noted that in the 29th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 27 of the 27th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0623] As compared to the automatic transmission 1 27 
of the 27th embodiment, the automatic transmission 1 29 
of the 29th embodiment is arranged so that the hydraulic 
servo 30 of the second clutch C-2 is disposed axially 
between the planetary gear unit PU and the planetary 
gear DP, or more specifically, axially between the plan- 
etary gear DP and the hydrau lie servo 20 of the first clutch 
C-1. 

[0624] It is noted that an automatic transmission 1 45 
of a 46th embodiment described later may be built by 
inverting atransmission mechanism 2 29 of the automatic 
transmission 1 29 of the 29th embodiment in the lateral 
direction (axial direction) almost as it is. 
[0625] <30th Embodiment* 

A 30th embodiment, which is a partial modification of the 
27th embodiment described above, will be explained with 
reference to FIG. 40. FIG. 40 is a diagrammatic section 
view showing an automatic transmission 1 30 of the 30th 
embodiment. It is noted that in the 30th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 27 of the 27th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0626] As compared to the automatic transmission 1 27 
of the 27th embodiment, the automatic transmission 1 30 
of the 30th embodiment is arranged so that the lateral 



(axial) position of the counter gear 150 and the hydraulic 
servo 30 of the second clutch C-2 is switched and the 
lateral (axial) position of the hydraulic servo 30 of the 
second clutch C-2 and the hydraulic servo 40 of the third 

5 clutch C-3 is switched. That is, the hydraulic servo 40 of 
the thira clutch C-3 is disposed axially between the plan- 
etary oe^r DP and the planetary gear unit PU and the 
hydraulic servo 20 of the first clutch C-1 is disposed ax- 
ially on the opposite side of the planetary gear DP from 

10 the planetary gear unit PU. Specifically, the hydraulicser- 
vo 20 of the first clutch C-1 is disposed axially between 
the planetary gear DP and the hydraulic servo 50 of the 
fourth clutch C-4. 

[0627] It is noted that an automatic transmission 1 46 

15 of a 46th embodiment described later may be built by 
inverting * transmission mechanism 2 30 of the automatic 
transmit :: ,on 1 30 of the 30th embodiment in the lateral 
direction (axial direction) almost as it is. 
[0628] <3 1 st Embodiment* 

20 A 31 st embodiment, which is a partial modification of the 
27th embodiment described above, will be explained with 
reference to FIG. 41 . : FIG. 41 is a diagrammatic section 
view showing an automatic transmission 1 31 of the 31st 
embodiment. It is noted that in the 31 st embodiment ex- 

25 plained below, only structures or components different 
from tnose of the automatic transmission 1 27 of the 27th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 

30 [0629] As compared to the automatic transmission 1 27 
of the 27th embodiment, the automatic transmission 1 31 
of the 31st embodiment is arranged so that the lateral 
(axial) position of the hydraulic servo 20 of the first clutch 
C-1 and the hydraulic servo 40 of the third clutch C-3 is 

35 switched, i.e., the hydraulic servo 40 of the third clutch 
C-3 is disposed axially between the planetary gear DP 
and the planetary gear unit PU and the hydraulic servo 
20 of the first clutch C-1 is disposed axially on the oppo- 
site side of the planetary gear DP from the planetary gear 

^0 unit PU. Specifically, the hydraulic servo 20 of the first 
clutch C-1 is disposed axially between the planetary gear 
DP and the hydraulic servo 50 of the fourth clutch C-4. 
[0630] It is noted that an automatic transmission 1 47 
of a 47th embodiment described later may be built by 

45 inverts- 'dinsmission mechanism 2 31 of the automatic 
trans- ... 1 31 of the 31st embodiment in the lateral 
dire: : ■■:< i?xial direction) almost as it is. 
[0631] <32nd Embodiment* 

A 32nd embodiment, which is a partial modification of 
50 the 27th embodiment described above, will be explained 
with reference to FIG. 42. FIG. 42 is a diagrammatic sec- 
tion view showing an automatic transmission 1 32 of the 
32nd embodiment. It is noted that in the 32nd embodi- 
ment explained below, only structures or components 
55 different from those of the automatic transmission 1 27 of 
the 27th embodiment will be explained and an explana- 
tion of the structures or components other than that will 
be omitted here because they are almost the same. 
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[0632] As compared to the automatic transmission 1 27 
of the 27th embodiment, the automatic transmission 1 32 
of the 32nd embodiment is arranged so that the lateral 
(axial) position of the counter gear 150 and the hydraulic 
servo 30 of the second clutch C-2 is switched and the 5 
hydraulic servo 40 of the third clutch C-3 is disposed ax- 
ially between the planetary gear DP and the planetary 
gear unit PU, or more specifically, axially between the 
hydraulic servo 20 of the first clutch C-1 and the planetary 
gear unit PU. 10 
[0633] It is noted that an automatic transmission 1 48 
of a 48th embodiment described later may be built by 
inverting a transmission mechanism 2 32 of the automatic 
transmission 1 32 of the 32nd embodiment in the lateral 
direction (axial direction) almost as it is. 15 
[0634] <33rd Embodiment 

A 33rd embodiment, which is a partial modification of the 
27th embodiment described above, will be explained with 
reference to FIG. 43. FIG. 43 is a diagrammatic section 
view showing an automatic transmission 1 33 of the 33rd 20 
embodiment. It is noted that in the 33rd embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 27 of the 27th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 25 
here because they are almost the same. 
[0635] As compared to the automatic transmission 1 27 
of the 27th embodiment, the automatic transmission 1 33 
of the 33rd embodiment is arranged so that the hydraulic 
servo 40 of the third clutch C-3 is disposed axially be- so 
tween the planetary gear DP and the planetary gear unit 
PU and between the hydraulic servo 20 of the first clutch 
C-1 and the planetary gear unit PU. 
[0636] It is noted that an automatic transmission 1 49 
of a 49th embodiment described later may be built by 35 
inverting a transmission mechanism 2 33 of the automatic 
transmission 1 33 of the 33rd embodiment in the lateral 
direction (axial direction) almost as it is. 
[0637] <34th Embodiment 

A 34th embodiment, which is a partial modification of the *o 
27th embodiment described above, will be explained with 
reference to FIG. 44. FIG. 44 is a diagrammatic section 
view showing an automatic transmission 1^ of the 34th 
embodiment. It is noted that in the 34th embodiment ex- 
plained below, only structures or components different 45 
from those of the automatic transmission 1 27 of the 27th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0638] As compared to the automatic transmission 1 27 50 
of the 27th embodiment, the automatic transmission 134 
of the 34th embodiment is arranged so that the lateral 
(axial) position of the counter gear 150 and the hydraulic 
servo 30 of the second clutch C-2 is switched and the 
hydraulic servo 20 of the first clutch C-1 is disposed ax- 55 
ially on the opposite side of the planetary gear DP from 
the planetary gear unit PU, or more specifically, the hy- 
draulic servo 20 of the first clutch C-1 is disposed axially 



between the hydraulic servo 40 of the third clutch C-3 
and the hydraulic servo 50 of the fourth clutch C-4. 
[0639] It is noted that an automatic transmission 1 50 
of a 50th embodiment described later may be built by 
inverting a transmission mechanism 2^ of the automatic 
transmission 1^ of the 34th embodiment in the lateral 
direction (axial direction) almost as it is. 
[0640] <35th Embodiment 

A 35th embodiment, which is a partial modification of the 
27th embodiment described above, will be explained with 
reference to FIG. 45. FIG. 45 is a diagrammatic section 
view showing an automatic transmission 1 35 of the 35th 
embodiment. It is noted that in the 35th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 27 of the 27th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0641] As compared to the automatic transmission 1 27 
of the 27th embodiment, the automatic transmission 1 35 
of the 35th embodiment is arranged so that the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
opposite side of the planetary gear DP from the planetary 
gear unit PU, or more specif ically, the hydraulic servo 20 
of the first clutch C-1 is disposed axially between the 
hydraulicservo 40 of the third clutch C-3 andthe hydraulic 
servo 50 of the fourth clutch C-4. 
[0642] It is noted that an automatic transmission 1 51 
of a 51st embodiment described later may be built by 
inverting a transmission mechanism 2 35 of the automatic 
transmission 1 35 of the 35th embodiment in the lateral 
direction (axial direction) almost as it is. 
[0643] <36th Embodiment 

A 36th embodiment, which is a partial modification of the 
27th embodiment described above, will be explained with 
reference to FIG. 46. FIG. 46 is a diagrammatic section 
view showing an automatic transmission 1 36 of the 36th 
embodiment. It is noted that in the 36th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 27 of the 27th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0644] As compared to the automatic transmission 1 27 
of the 27th embodiment, the automatic transmission 1 36 
of the 36th embodiment is arranged so that the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
opposite side of the planetary gear DP from the planetary 
gear unit PU, or more specifically, the hydraulic servo 20 
of the first clutch C-1 is disposed axially between the 
hydraulicservo 40 of the third clutch C-3 and the hydraulic 
servo 50 of the fourth clutch C-4. Still more, the hydraulic 
servo 30 of the second clutch C-2 is disposed axially 
between the planetary gear DP and the planetary gear 
unit PU. Further, the multi-plate type brake similar to that 
of the first embodiment is used for the first brake B-1 
instead of the band brake. When the multi-plate type 
brake is used for the first brake B-1 , a number of parts 
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may be reduced and lightened by commonly using the 
cylinder memberof each brake by adjoining the first brake 
B-1 with the second brake B-2. 

[0645] It is noted that an automatic transmission 1 52 
of a 52nd embodiment described later may be built by 
inverting a transmission mechanism 2 36 of the automatic 
transmission 1 36 of the 36th embodiment in the lateral 
direction (axial direction) almost as it is. 
[0646] <37th Embodiment 

A 37th embodiment, which is a partial modification of the 
27th embodiment described above, will be explained with 
reference to FIG. 47. FIG. 47 is a diagrammatic section 
view showing an automatic transmission 1 37 of the 37th 
embodiment. It is noted that in the 37th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 27 of the 27th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0647] As compared to the automatic transmission 1 27 
of the 27th embodiment, the automatic transmission 1 37 
of the 37th embodiment is arranged so that the lateral 
(axial) position of the counter gear 150 and the hydraulic 
servo 30 of the second clutch C-2 is switched. Still more, 
the hydraulic servo 20 of the first clutch C-1 is disposed 
axially on the opposite side of the planetary gear unit PU 
from the planetary gear DP, or more specifically, the hy- 
draulic servo 20 of the first clutch C-1 is disposed axially 
between the counter gear 150 and the planetary gear 
unit PU. Further, the hydraulic servo 40 of the third clutch 
C-3 is disposed axially between the planetary gear DP 
and the planetary gear unit PU. 

[0648] It is noted that an automatic transmission 1 53 
of a 53rd embodiment described later may be built by 
inverting a transmission mechanism 2 37 of the automatic 
transmission 1 37 of the 37th embodiment in the lateral 
direction (axial direction) almost as it is. 
[0649] <38th Embodiment 

A 38th embodiment, which is a partial modification of the 
27th embodiment described above, will be explained with 
reference to FIG. 48. FIG. 48 is a diagrammatic section 
view showing an automatic transmission 1 38 of the 38th 
embodiment. It is noted that in the 38th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 27 of the 27th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0650] As compared to the automatic transmission 1 27 
of the 27th embodiment, the automatic transmission 1 38 
of the 38th embodiment is arranged so that the lateral 
(axial) position of the counter gear 150 and the hydraulic 
servo 30 of the second clutch C-2 is switched and the 
hydraulic servo 20 of the first clutch C-1 is disposed ax- 
ially on the opposite side of the planetary gear unit PU 
from the planetary gear DP, or more specifically, the hy- 
draulic servo 20 of the first clutch C-1 is disposed axially 
between the counter gear 150 and the hydraulic servo 



30 of the second clutch C-2. Still more, the hydraulic ser- 
vo 40 of the third clutch C-3 is disposed axially between 
the planetary gear DP and the planetary gear unit PU. 
[0651] It is noted that an automatic transmission 154 

5 of a 54th embodiment described later may be built by 
inverting a transmission mechanism 2 38 of the automatic 
transmission 1 38 of the 38th embodiment in the lateral 
direction (axial direction) almost as it is. 
[0652] <39th Embodiment 

10 a 39th embodiment, which is a partial modification of the 
27th embodiment described above, will be explained with 
reference to FIG. 49. FIG. 49 is a diagrammatic section 
view showing an automatic transmission 1 39 of the 39th 
embodiment It is noted that in the 39th embodiment ex- 

15 plained below, only structures or components different 
from those of the automatic transmission 1 27 of the 27th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 

20 [0653] As compared to the automatic transmission 1 27 
of the 27th embodiment, the automatic transmission 1 39 
of the 39th embodiment is arranged so that the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
opposite side of the planetary gear unit PU from the plan- 
ts etary gear DP, or more specifically, the hydraulic servo 
20 of the first clutch C-1 is disposed axially between the 
planetary gear unit PU and the hydraulic servo 30 of the 
second clutch C-2. Still more, the hydraulic servo 40 of 
the third clutch C-3 is disposed axially between the plan- 

30 etary gear DP and the planetary gear unit PU. 

[0654] It is noted that an automatic transmission 1 55 
of a 55th embodiment described later may be built by 
inverting a transmission mechanism 239 of the automatic 
transmission 1 39 of the 39th embodiment in the lateral 

35 direction (axial direction) almost as it is. 
[0655] <40th Embodiment 

A 40th embodiment, which is a partial modification of the 
27th embodiment described above, will be explained with 
reference to FIG. 50. FIG. 50 is a diagrammatic section 

*o view showing an automatic transmission 1 40 of the 40th 
embodiment. It is noted that in the 40th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 27 of the 27th 
embodiment will be explained and an explanation of the 

45 structures or components other than that will be omitted 
here because they are almost the same. 
[0656] As compared to the automatic transmission 1 27 
of the 27th embodiment, the automatic transmission 1 40 
of the 40th embodiment is arranged so that the lateral 

so (axial) position of the counter gear 1 50 and the hydraulic 
servo 30 of the second clutch C-2 is switched and the 
hydraulic servo 20 of the first clutch C-1 is disposed ax- 
ially on the opposite side of the planetary gear unit PU 
from the planetary gear DP, or more specifically, the hy- 

55 draulic servo 20 of the first clutch C-1 is disposed axially 
between the planetary gear unit PU and the counter gear 
150. 

[0657] It is noted that an automatic transmission 1 56 
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of a 56th embodiment described later may be built by 
inverting a transmission mechanism 2 40 of the automatic 
transmission 1 40 of the 40th embodiment in the lateral 
direction (axial direction) almost as it is. 
[0658] <41st Embodiment 

A 41 st embodiment, which is a partial modification of the 
27th embodiment described above, will be explained with 
reference to FIG. 51. FIG. 51 is a diagrammatic section 
view showing an automatic transmission 1 41 of the 41st 
embodiment. It is noted that in the 41st embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 27 of the 27th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0659] As compared to the automatic transmission 1 27 
of the 27th embodiment, the automatic transmission 1 41 
of the 41st embodiment is arranged so that the lateral 
(axial) position of the counter gear 1 50 and the hydraulic 
servo 30 of the second clutch C-2 is switched and the 
hydraulic servo 20 of the first clutch C-1 is disposed ax- 
ially on the opposite side of the planetary gear unit PU 
from the planetary gear DP, or more specifically, the hy- 
draulic servo 20 of the first clutch C-1 is disposed axially 
between the counter gear 150 and the hydraulic servo 
30 of the second clutch C-2. 

[0660] It is noted that an automatic transmission 1 57 
of a 57th embodiment described later may be built by 
inverting a transmission mechanism 2 41 of the automatic 
transmission 1 41 of the 41st embodiment in the lateral 
direction (axial direction) almost as it is. 
[0661] <42nd Embodiment 

A 42nd embodiment, which is a partial modification of 
the 27th embodiment described above, will be explained 
with reference to FIG. 52. FIG. 52 is a diagrammatic sec- 
tion view showing an automatic transmission 1 42 of the 
42nd embodiment. It is noted that in the 42nd embodi- 
ment explained below, only structures or components 
different from those of the automatic transmission 1 27 of 
the 27th embodiment will be explained and an explana- 
tion of the structures or components other than that will 
be omitted here because they are almost the same. 
[0662] As compared to the automatic transmission 1 2 7 
of the 27th embodiment, the automatic transmission 1 42 
of the 42nd embodiment is arranged so that the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
opposite side of the planetary gear unit PU from the plan- 
etary gear DP, or more specifically, the hydraulic servo 
20 of the first clutch C-1 is disposed axially between the 
hydraulic servo 30 of the second clutch C-2 and the plan- 
etary gear unit PU. 

[0663] It is noted that an automatic transmission 1 58 
of a 58th embodiment described latermaybe built by in- 
verting a transmission mechanism 2 42 of the automatic 
transmission 1 42 of the 42nd embodiment in the lateral 
direction (axial direction) almost as it is. 
[0664] <43rd Embodiment 

A 43rd embodiment, which is a partial modification of the 



first through 42nd embodiments described above, will be 
explained with reference to FIG. 53. FIG. 53 is a diagram- 
matic section view showing an automatic transmission 
1 43 of the 43rd embodiment. It is noted that in the 43rd 

5 embodiment explained below, components having the 
same structure with those in the automatic transmission 
1 of the first through 42nd embodiments are denoted by 
the same reference characters and an explanation there- 
of will be simplified, except of those structural parts such 

to as oil passages, seal rings and hub members. 

[0665] As shown in FIG. 53, as compared to the auto- 
matic transmission 1 28 of the 28th embodiment, the au- 
tomatic transmission 1 43 that may be suitably mounted 
to an FF-type (front engine front drive) vehicle for exam- 

15 pie is characterized in that the disposition of the first 
through fourth clutches C-1 through C-4, the first and 
second brakes B-1 and B-2, the one-way clutch F-1 , the 
planetary gear DP, the planetary gear unit PU and the 
counter gear 150 is nearly inverted in the lateral (axial) 

20 direction while keeping the input shaft 12 and the inter- 
mediate shaft 13 as they are, i.e. , while keeping the di- 
rection in which the engine is disposed as it is. That is, 
the transmission mechanism 2 43 is built by nearly invert- 
ing the transmission mechanism 2 28 in the lateral (axial) 

25 direction. 

[0666] More specifically, the automatic transmission 
1 43 has the case 4 formed by connecting the mission 
case 3, the housing case for housing the torque converter 
not shown and others. A transmission mechanism 2 43 , 

30 the counter shaft and the differential unit not shown are 
disposed within the mission case 3. The transmission 
mechanism 2 43 is disposed on the shafts centering on 
the input shaft 12 and the intermediate shaft 13 which 
are coaxial with the output shaft of the engine not shown. 

35 [0667] As shown in FIG. 53, within the mission case 
3, the planetary gear unit PU is disposed on the interme- 
diate shaft 13 and the third clutch C-3, the fourth clutch 
C-4, the planetary gear DP and the first clutch C-1 are 
disposed axially on the left side of the planetary gear unit 

4 o PU in order from the left side. The fourth clutch C-4 and 
the planetary gear DP are disposed on the inner periph- 
eral side of the clutch drum 42 of the third clutch C-3 
described later in detail. Further, the first brake B-1 com- 
prising the band brake is disposed on the outer peripheral 

45 side of the clutch drum 42 of the third clutch C-3. 

[0668] Meanwhile, the second clutch C-2 and the 
counter gear 150 are disposed axially on the right side 
(input side) of the planetary gear unit PU in order from 
the right side. The second brake B-2 and the one-way 

50 clutch F-1 are disposed on the outer peripheral side of 
the planetary gear unit PU. 

[0669] This will be explained in detail. The friction plate 
51 of the fourth clutch C-4, the friction plate 41 of the third 
clutch C-3 and the friction plate 21 of the first clutch C-1 
55 are disposed relatively on the outer diametric side within 
the mission case 3 on the input shaft 1 3 in order from the 
left side within the inner left part of the mission case 3, 
i.e., on the left side of the planetary gear unit PU. Still 
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more, the brake band 161 of the first brake B-1 is dis- 
posed so as to overlap with the outer diametric side of 
the friction plate 41 of the third clutch C-3 and a part of 
the friction plate 21 of the first clutch C-1 . 
[0670] Still more, the hydraulic servo 40 of the third 
clutch C-3 is disposed on the boss portion 3b extending 
from the side wall 3c of the mission case 3. Further, the 
hydraulic servo 50 of the fourth clutch C-4 is disposed 
on the right side of the hydraulic servo 40, the planetary 
gear DP is disposed on the inner diametric side of the 
friction plate 41 and the hydraulic servo 20 of the first 
clutch C-1 is disposed nearly on the inner diametric side 
of the friction plate 21 . That is, the hydraulic servo 40, 
the hydraulic servo 50 and the planetary gear DP are 
disposed in order (in order from the side of the joint of 
the boss portion 3b axially to the right side) on the boss 
portion 3b on the left side of the mission case 3 and the 
hydraulic servo 20 is disposed on the intermediate shaft 
13 in a manner of adjoining with the planetary gear DP. 
[0671] Meanwhile, the planetary gear unit PU is dis- 
posed on the input shaft 1 2 on the right side of the mission 
case 3 in the drawing, i.e., on the rightside of the hydraulic 
servo 20 of the first clutch C-1. The friction plate 71 of 
the second brake B-2 is disposed on right part of the 
outer peripheral side of the planetary gear unit PU and 
the hydraulic servo 70 of the second brake B-2 is dis- 
posed on the left part of the outer diametric side of the 
planetary gear unit PU. Then, the one-way clutch F-1 is 
disposed in a manner of overlapping from a part on the 
outer diametric side of the friction plate 31 to a part on 
the outer diametric side of the planetary gear unit PU. 
[0672] The flange-like support wall 130 is disposed on 
the right side of the planetary gear unit PU by being se- 
cured to the inner peripheral face of the mission case 3 
and the counter gear 1 50 connected to the ring gear R2 
of the planetary gear unit PU via the ball bearing 131 is 
disposed on the inner diametric side of the support wall 
1 30 in a manner of being rotatably supported by the sup- 
port wall 130. 

[0673] As described above, the hydraulic servo 40 of 
the third clutch C-3 and the hydraulic servo 50 of the 
fourth clutch C-4 are disposed axially on the opposite 
side of the planetary gear DP from the planetary gear 
unit PU, the hydraulic servo 20 of the first clutch C-1 is 
disposed axially between the planetary gear DP and the 
planetary gear unit PU and the hydraulic servo 30 of the 
second clutch C-2 and the countergear 1 50 are disposed 
axially on the opposite side of the planetary gear unit PU 
from the planetary gear DP. 

[0674] Next, the structure within the mission case 3 
will be explained in detail with reference to FIG. 53. It is 
noted that the structure of each oil passage will be col- 
lectively explained later. 

[0675] The planetary gear DP disposed within the mis- 
sion case 3 is provided with the sun gear S1 , the carrier 
CR1 and the ring gear R1. Among them, the sun gear 
S1 is fixed to the boss portion 3b extending to the right 
from the side wall 3a of the mission case 3 so as not to 



be rotatable. The carrier CR.1 has the two carrier plates 
in the lateral direction to rotatably support the pinions P1 
and P2. While these pinions P1 and P2 engage from 
each other, the former pinion PI engages with the sun 

5 gear S1 and the latter pinion P2 engages with the ring 
gear R1 , respectively. The right carrier plate is connected 
to the intermediate shaft 13 and the left carrier plate is 
connected to the hub member 154 spline-coupled with 
the inner friction plate of the friction plate 51 of the fourth 

to clutch C-4. The inner friction plate of the friction plate 41 
of the third clutch C-3 is spline-coupled with the outer 
peripheral face of the ring gear R1 . The hub portion 151 
is linked on the right side of the ring gear R1 and the inner 
friction plate of the friction plate 21 of the first clutch C-1 

15 is spline-c -riled with the hub member 151 . 

[0676] The tourth clutch C-4 is disposed on the boss 
portion 3b through an intermediary of the clutch drum 42 
of the third clutch C-3 on the left side of the planetary 
gear DP described above. The fourth clutch C-4 is pro- 

20 vided with the friction plate 51 and the hydraulic servo 

50 for eng&ging/disengaging the friction plate 51. The 
hydraulic servo 50 has the clutch drum 52, the piston 
member 53, the cancel plate 54 and the return spr " 
and composes thereby the oil chamber 56 and the c c -&y 

25 oil chamber 57. The inner diametric portion of the clutch 
drum 52 is linked to the clutch drum 42 of the third clutch 
C-3 and the ojiar friction plate 51a of the friction plate 

51 is spiine-coupled with the inner peripheral face of the 
outer diametric portion thereof. The piston member 53 is 

30 disposed on the right side of the clutch drum 52 so as to 
be movable in the axial direction and composes r 
tight oil chamber 56 between the clutch drum 52 ... 
seal rings a4 and a5. 'Still more, the cancel plate 54 is 
blocked from moving to the right by the snap ring 59 fitted 

35 to the clutch drum 42 described above. The cancel plate 
54 is provided with the return spring 55 in contraction 
between the piston member 53 disposed on the left side 
thereof and composes the oil-tight cancel oil chamber 57 
by the seal rings a4 and a6. 

40 [0677] It is noted that because the fourth clutch C-4 is 
built as described above, the inputted rotation of the car- 
rier CR1 is inputted to the clutch drum 52 when the fourth 
clutch C-4 engages. The rotation is not inputted to the 
clutch drum 52 and the hydraulic servo 50 will not rotate 

45 when the fourth clutch C-4 is not engaged in Neutral and 
Parking ranges in particular. 

[0678] The third clutch C-3 is built so as to surround 
the left side and the outer peripheral side of the fourth 
clutch C-4 described above and is disposed on the boss 

50 portion 3b. The third clutch C-3 is provided with the friction 
plate 41 and the hydraulic servo 40 for engaging/disen- 
gaging the friction plate 41 . The hydraulic servo 40 has 
the clutch drum 42, the piston member 43, the cancel 
plate 44 and the return spring 45 and composes the oil 

55 chamber 46 and the cancel oil chamber 47 with them. 
The clutch drum 42 has the flange portion 42a disposed 
on the right side of the side wall 3c, the hub portion 42c 
extending to the right from the inner periphery of the 
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flange portion 42a and the drum portion 42b extending 
to the right from the outer periphery of the flange portion 
42a. Among them, the outer peripheral face of the boss 
portion 3b extending from the side wall 3c described 
above to the right side rotatably supports the hub portion 
42c. The end of the hub portion 42c of the clutch drum 
42 is positioned on the right side of the fourth clutch C- 
4 and the hydraulic servo 50 of the fourth clutch C-4 is 
disposed on the outer peripheral side thereof. The drum 
portion 42b of the clutch drum 42 extends to the outer 
diametric side of the first clutch C-1 by passing through 
the outer diametric side of the fourth clutch C-4. The 
brakeband 161 of the first brake B-1 comprising the band 
brake is disposed on the outer peripheral face of the drum 
portion 42b of the clutch drum 42, the outer friction plate 
of the friction plate 41 is spline-coupled with the part cor- 
responding to the ring gear R1 described above and the 
link member 1 01 is linked at the right part thereof. The 
link member 101 extends to the inner diametric side 
through the outer diametric side and the right side of the 
first clutch C-1 and is linked to the sun gear S2. 
[0679] The piston member 43 of the third clutch C-3is 
disposed so as to be movable with respect to the clutch 
drum 42 and composes the oil-tight oil chamber 46 be- 
tween the clutch drum 42 by the seal rings a1 and a2. 
Still more, the outer diametric portion of the piston mem- 
ber 43 extends to the right by passing the outer peripheral 
side of the clutch drum 52 and the inner peripheral side 
of the clutch drum 42 of the third clutch C-3 so that its 
end faces to the friction plate 41. The cancel plate 44 is 
blocked from moving to the right side by the snap ring 49 
fitted to the outer peripheral face of the inner diametric 
side of the clutch drum 42. The cancel plate 44 is provided 
with the return spring 45 in contract'! on between the piston 
member 43 disposed on the left side thereof and com- 
poses the oil-tight cancel oil chamber 47 by the seal rings 
a1 and a3. 

[0680] It is noted that because the third clutch C-3 is 
built as described above, the reduced rotation of the ring 
gear R1 is inputted to the clutch drum 42 when the third 
clutch C-3 engages. Accordingly, the rotation is not in- 
putted to the clutch drum 42 and the hydraulic servo 40 
will not rotate when the third clutch C-3 is not engaged 
specially in Neutral and Parking ranges. 
[0681] The first clutch C-1 is disposed on the interme- 
diate shaft 13 linked with the input shaft 12 on the right 
side of the planetary gear DP and the friction plate 41 of 
the third clutch C-3 and is provided with the friction plate 
21 and the hydraulic servo 20 for engaging/disengaging 
the friction plate 21 . The inner friction plate of the friction 
plate 21 is spline-coupled with the outer peripheral face 
of the hub member 151 linked to the ring gear R1 de- 
scribed above. The outerfriction plate of the friction plate 
21 is spline-coupled with the inner peripheral side of the 
clutch drum 22 described later and the clutch drum 22 is 
linked to the link member 102. This link member 102 is 
then linked to the sun gear S3. 

[0682] The hydraulic servo 20 has the clutch drum 22, 



the piston member23, the cancel plate 24 and the return 
spring 25 and composes the oil chamber 26 and the can- 
cel oil chamber 27 with them. The clutch drum 22 is at- 
tached to the outer peripheral face of the right side of the 
5 intermediate shaft 1 3 so as to be relatively rotatable. The 
piston member 23 is disposed in the clutch drum 22 so 
as to be movable in the axial direction and composes the 
oil-tight oil chamber 26 between the clutch drum 22 by 
the seal rings a7 and a8. A part of the piston member 23 
on the outer peripheral side faces to the front face of the 
friction plate 21 . The cancel plate 24 is blocked from mov- 
ing to the left side by the snap ring 29 fitted around the 
outer peripheral face on the inner diametric side of the 
clutch drum 22 described above. The cancel plate 24 is 
provided with the return spring 25 in contraction between 
the piston member 23 disposed on the right side thereof 
and composes the oil-tight cancel oil chamber 27 by the 
seal rings a7 and a9. 

[0683] The first brake B-1 is disposed on the outer di- 
ametric side of the clutch drum 42 and is provided with 
a hydraulic servo not shown and set so as not to be ro- 
tatable with respect to the mission case 3 and the brake 
band 161 forfastening and releasing the outer peripheral 
part of the clutch drum 42 by the hydraulic servo. 
[0684] The second brake B-2 is disposed on the outer 
diametric side of the planetary gear unit PU. The second 
brake B-2 has the friction plate 71 and the hydraulic servo 
70 for engaging/disengaging the friction plate 71. The 
outerfriction plate of the friction plate 71 is spline-coupled 
with the inner peripheral face of the mission case 3 and 
the inner friction plate is spline-coupled with the hub 
member 158 linked to the carrier CR2 of the planetary 
gear unit PU. 

[0685] The hydraulic servo 70 has the drum-like cylin- 
der member 72, the piston member 73, the cancel plate 
74 and the return spring 75 and composes the oil cham- 
ber 76 between the piston member 73 and the cylinder 
member 72. The piston member 73 is movably disposed 
in the axial direction and its right end faces to the friction 
plate 71. The oil-tight oil chambers 76a and 76b are 
formed between the piston member 73 and the cylinder 
member 72 by the three seal rings a13, a14 and a15. 
The cancel plate 74 is blocked from moving to the right 
by the snap ring 79 fitted into the inner peripheral face 
of the cylinder member 72. 

[0686] The one-way clutch F-1 is disposed so as to 
overlap with the outer diametric side of the planetary gear 
unit PU on the right side of the second brake B-2 de- 
scribed above and is provided with the inner race 112 
linked to the hub member 1 58, the sprag mechanism 113 
and the outer race 1 14 spline-coupled with the inner pe- 
ripheral side of the mission case 3 in orderf rom the inner 
peripheral side to the outer peripheral side. 
[0687] The second clutch C-2 is disposed on the boss 
portion 3b extending from the partition member 3a for 
parting the mission case 3 from the housing case not 
shown on right side of the planetary gear unit PU and is 
provided with the friction plate 31 and the hydraulic servo 
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30 for engaging/disengaging the friction plate 31 . The 
inner friction plate 31b of the friction plate 31 is spline- 
coupled with the hub member 152 linked to the carrier 
CR2. The outer friction plate 31 a of the friction plate 31 
is spline-coupled with the inner peripheral side of the 
clutch drum 32 and the clutch drum 32 is linked with the 
input shaft 12. 

[0688] The hydraulic servo 30 has the clutch drum 32, 
the piston member 33, the cancel plate 34 and the return 
spring 35 and composes the oil chamber 36 and the can- 
cel oil chamber 37 with them. The inner peripheral side 
of the clutch drum 32 is attached to and supported by the 
input shaft 1 2. The piston member 33 is disposed in the 
clutch drum 32 movably in the axial direction and com- 
poses the oil-tight oil chamber 36 between the clutch 
drum 32 by the seal rings a10 and a1 1 . The part of the 
piston member 33 on the outer peripheral side faces to 
the front face of the friction plate 31 . Still more, the cancel 
plate 34 is blocked from moving to the left side by the 
snap ring 39 fitted around the outer peripheral face on 
the inner diametric side of the clutch drum 32 described 
above. The clutch drum 32 is provided with the return 
spring 35 in contraction between the piston member 33 
disposed on the right side thereof and composes the oil- 
tight cancel oil chamber 37 by the seal rings a1 0 and a1 2. 
[0689] Then, the support wall 130 is disposed so that 
the outer peripheral side thereof is linked with the mission 
case 3 on the inner peripheral side of the mission case 
3 and on the right side of the planetary gear unit PU and 
the counter gear 150 is disposed on the boss portion 
1 30a extending on the inner diametric side of the support 
wall 130 through an intermediary of the ball bearing 131. 
It is noted that the gear linked to the counter shaft not 
shown is engaged with the outer peripheral side of the 
counter gear 1 50 and the counter shaft is linked with driv- 
ing wheels through an intermediary of gear mechanisms 
and differential gears not shown. 

[0690] Next, the structures of each oil passage and the 
supply of operating fluid will be briefly explained. The oil 
chamber 56 of the hydraulic servo 50 of the fourth clutch 
C-4, i.e., the oil chamber 56 formed by sealing the part 
between the clutch drum 52 and the piston member 53 
by the seal rings a4 and a5, is arranged so as to com- 
municate with the oil passage c54 within the boss portion 
3b by sealing the part between the clutch drum 52 and 
the boss portion 3b by the seal rings d3 and d4 and op- 
erating fluid is supplied from the oil passage c54. It is 
noted that operating fluid is supplied from the oil passage 
not shown to the cancel oil chamber 57 formed by sealing 
the part between the piston member 53 and the cancel 
plate 54 by the seal rings a4 and a6. 
[0691 ] The oil chamber 46 of the hydraulic servo 40 of 
the third clutch C-3, i.e., the oil chamber 46 formed by 
sealing the part between the clutch drum 42 and the pis- 
ton member 43 by the seal rings a1 and a2, is arranged 
so as to communicate with the oil passage c53 within the 
boss portion 3b by sealing the part between the clutch 
drum 42 and the boss portion 3b by the seal rings d1 and 



d2 and operating fluid is supplied thereto from the oil 
passage c53; It is noted that operating fluid is supplied 
from the oil passage not shown to the cancel oil chamber 
47 formed by sealing the part between the piston member 

5 43 and the cancel plate 44 by the seal rings a1 and a3. 
[0692] The oil chamber 26 of the hydraulic servo 20 of 
the first clutch C-1, i.e., the oil chamber 26 formed by 
sealing the part between the clutch drum 22 and the pis- 
ton member 23 by the seal rings a7 and a8, is arranged 

10 so as to communicate with the oil passage c60 within the 
boss portion 3b by sealing the part between the boss 
portion 3b and the intermediate shaft 1 3 by the seal rings 
d5 and d6 and the part between the intermediate shaft 
13 and the clutch drum 22 by the seal rings d7 and d8, 

15 respectively, via the oil passages c61 , c70, c62 within 
the intermediate shaft 13 and the oil passage c51 and 
operating fluid is supplied thereto from the oil passage 
c51. It is noted that operating fluid is supplied from the 
oil passage not shown to the cancel oil chamber 27 

20 formed by sealing the part between the piston member 
23 and the cancel plate 24 by the seal rings a7 and a9. 
[0693] The oil chamber 36 of the hydraulic servo 30 of 
the second clutch C-2, i.e., the oil chamber 36 formed by 
sealing the part between the clutch drum 32 and the pis- 

25 ton member 33 by the seal rings a1 0 and a1 1 , is arranged 
so as to communicate with the oil passage c52 within the 
boss portion 3d by sealing the part between the boss 
portion 3d and the clutch drum 32 by the seal rings d9 
and d10 and operating fluid is supplied thereto from the 

30 oil passage c52. It is noted that operating fluid is supplied 
from the oil passage not shown to the cancel oil chamber 
37 formed by sealing the part between the piston member 
33 and the cancel plate 34 by the seal rings al 0 and a1 2. 
[0694] Still more, operating fluid is supplied from two 

35 oil passages within the mission case 3 not shown to the 
two oil chambers 76a and 76b of the hydraulic servo 70 
of the second brake B-2, i.e., to the oil chambers 76a and 
76b formed by sealing the part between the cylinder 
member 72 and the piston member 73 by the seal rings 
a1 3, a1 4 and a1 5, respectively. It is noted thatthe second 
brake B-2 is allowed to press and control the piston mem- 
ber 73 stepwise based on hydraulic pressure of the op- 
erating fluid supplied to the two oil chambers 76a and 
76b, so that it is capable of controlling the torque capacity 

45 of the second brake B-2 more finely and accurately. 
[0695] According to the inventive automatic transmis- 
sion 1 43 described above, the fourth clutch C-4 is linked 
with the sun gear S2 of the planetary gear unit PU via 
the output side members (clutch drum 42 and the link 

50 member 102) of the third clutch C-3, so that the output 
side members turn out to be output side members of the 
two clutches transmitting different rotations, i.e., they 
may be shared in common as one rotary member. There- 
by, the automatic transmission 1 43 may be compactly 

55 built. 

[0696] Still more, because the hydraulic servo 50 of 
the fourth clutch C-4 is disposed axially on the opposite 
side of the planetary gear DP from the planetary gear 
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unit PL) and on the boss portion 3b extending from the 
case 4 to supply the operating fluid to the hydraulic servo 
50 of the fourth clutch C-4 from the oil passage within 
the boss portion 3b, a number of seal rings may be cut 
as compared to a case of disposing the hydraulic servo 
50 of the fourth clutch C-4 on the intermediate shaft 13 
through an intermediary of a member having another 
speed of rotation, i.e., as compared to a case of supplying 
the operating fluid via the other member for example. 
Thereby, it becomes possible to prevent the drop of the 
efficiency and controllability of the automatic transmis- 
sion 1 43 . 

[0697] Still more, because the planetary gear DP, the 
first clutch C-1 , the third and fourth clutches C-3 and C- 
4 are disposed axially on one side of the planetary gear 
unit PU and the planetary gear DP and the fourth dutch 
C-4 are disposed on the innerperipheral side of the clutch 
drum 42 of the third clutch C-3, it becomes possible to 
increase the area of the friction plates 21 and 41 of the 
first and third clutches C-1 and C-3. That is, even though 
the capacity of the first and third clutches C-1 and C-3 
for transmitting the reduced rotation may be increased, 
the fourth clutch C-4 and the planetary gear DP whose 
transmittable torque capacity can be relatively small for 
transmitting the inputted rotation may be disposed on the 
inner peripheral side of the clutch drum 42 of the third 
clutch C-3. Accordingly, the automatic transmission 1 43 
that is capable of attaining the multi-stage shift such as 
the forward eighth speed stage and the reverse second 
speed stage may be compactly built. 
[0698] Still more, because the hydraulic servo 20 of 
the first clutch C-1 is disposed on the intermediate shaft 
13 and adjacent to the planetary gear DP and the oper- 
ating fluid is supplied to the hydraulic servo 20 of the first 
clutch C-1 from the oil passage provided within the inter- 
mediate shaft 1 3, the operating fluid may be supplied just 
by providing two pairs of seal rings d5, d6, d7 and d8 
along the oil passage for supplying the operating fluid 
from the hydraulic control unit, i.e., between the oil pas- 
sage within the boss portion 3b and the intermediate shaft 
13 and between the hydraulic servo 20 of the first clutch 
C-1 and the intermediate shaft 1 3. Accordingly, a number 
of seal rings may be cut as compared to a case of sup- 
plying operating fluid via another member for example. 
Thereby, it becomes possible to prevent the drop of the 
efficiency and controllability of the vehicular automatic 
transmission 1 43 . 

[0699] Still more, although the increase of radial size 
of the first clutch C-1 to the outer peripheral side is limited 
because the third and fourth clutches C-3 and C-4 are 
linked to the sun gear S2 of the planetary gear unit PU 
through the outer peripheral side of the first clutch C-1 
and the link member 1 01 and others for linking the third 
and fourth clutches C-3 and C-4 with the sun gear S2 of 
the planetary gear unit PU pass through the outer pe- 
ripheral side of the first clutch C-1, the capacity of the 
first clutch C-1 may be maintained by increasing the size 
in the inner radial direction because the first clutch C-1 



is disposed on the intermediate shaft 13 (the input shaft 
1 2 in a broad sense) as compared to a case of disposing 
it on the boss portion 3b. 

[0700] Still more, because the sun gear S2 of the plan- 

5 etary gear unit PU is capable of transmitting the inputted 
rotation in connection with the fourth clutch C-4, is capa- 
ble of transmitting the reduced rotation in connection with 
the third clutch C-3 and is capable of fixing the rotation 
in connection with the first brake B-1 , the sun gear S3 is 

10 capable of transmitting the reduced rotation in connection 
with the first clutch C-1, the carrier CR2 is capable of 
transmitting the inputted rotation in connection with the 
second clutch C-2 and is capable of fixing the rotation in 
connection with the second brake B-2 and the ring gear 

15 R2 is linked to the counter gear 1 50, the multi-stage shift 
such as the forward eighth speed stage and the reverse 
second speed stage may be attained. 
[0701] [0710] Further, because the friction plate 41 of 
the third clutch C-3 is disposed on the outer peripheral 

20 side of the ring gear R1 and the fourth clutch C-4 is dis- 
posed axially between the hydraulic servo 40 of the third 
clutch C-3 and the friction plate 41 of the third clutch C- 
3, it is possible to prevent the fourth clutch C-4 from ra- 
dially overlapping with the hydraulic servo 40 or the fric- 

25 tion plate 41 of the third clutch C-3. Accordingly, because 
the radial size of the fourth clutch C-4 may be increased 
as compared to a case of disposing it on the inner pe- 
ripheral side of the third clutch C-3, the capacity of the 
fourth clutch C-4 may be maintained and the vehicular 

30 automatic transmission 1 43 may be compactly built in the 
axial direction as a result. 

[0702] Still more, although the first brake B-1 is dis- 
posed on the outer peripheral side of the friction plate 41 
of the third clutch C-3 in the present embodiment, it is 

35 also possible to dispose the first brake B-1 on the outer 
peripheral side of the hydraulic servo 40 of the third clutch 
C-3. Accordingly, it is possible to build the vehicular au- 
tomatic transmission 1 43 compactly in the radial direction 
while maintaining the capacity of the first brake B-1 and 

40 reducing the size thereof by disposing the first brake B- 
1 at the position overlapping with the third clutch C-3. 
[0703] Further, because the automatic transmission 
1 43 is built so that the reduced rotation of the ring gear 
R1 is inputted to the clutch drum 42 of the third clutch C- 

45 3 forming the hydraulic servo 40 of the third clutch C-3 
when the third clutch C-3 engages, the reduced rotation 
is not inputted to the clutch drum 42 of the third clutch C- 
3 when the third clutch C-3 is not engaged even if the 
driver races the engine in Neutral or Parking range for 

50 example and the input shaft rotates. Accordingly, it is 
possible to prevent the whole hydraulic servo 40 of the 
third clutch C-3 from rotating and to prevent dragging of 
the third clutch C-3 which is otherwise caused by a cen- 
trifugal hydraulic pressure generated in the oil chamber 

55 46. 

[0704] Still more, because the automatic transmission 
1 43 is built so that the inputted rotation is inputted to the 
clutch drum 52 of the fourth clutch C-4 forming the hy- 



79 

BNSDOCID: <EP 1666766A1„L> 



157 



EP 1 666 766 A1 



158 



draulic servo 50 of the fourth clutch C-4 via the carrier 
CR1 when the fourth clutch C-4 engages, the inputted 
rotation is not inputted to the clutch drum 52 of the fourth 
clutch C-4 when the fourth clutch C-4 is not engaged 
even if the driver races the engine in Neutral or Parking 
range for example and the input shaft rotates. Accord- 
ingly, it is possible to prevent the rotation of the whole 
hydraulic servo 50 of the fourth clutch C-4 and to prevent 
dragging of the fourth clutch C-4 which is otherwise 
caused by a centrifugal hydraulic pressure generated in 
the oil chamber 56. 

[0705] Because the second clutch C-2 is disposed ax- 
ially on the opposite side of the planetary gear unit PU 
from the planetary gear DP, the second clutch C-2 may 
be linked with the carrier CR2 without entangling with the 
members for linking the first clutch C-1 with the sun gear 
S3 and for linking the third clutch C-3 with the sun gear 
S2 for example. 

[0706] Still more, because the support wall 1 30 is dis- 
posed axially on the opposite side of the planetary gear 
unit PU from the planetary gear DP, the counter gear 1 50 
supported by the support wall 130 may be disposed on 
the input side (axially on the right side) of the input shaft. 
Accordingly, the gear engaging with the counter gear 1 50 
disposed in the countershaft notshown may be disposed 
on the input side of the input shaft. Thereby, the axial 
length of the countershaft may be shortened as a result 
and the whole automatic transmission may be lightened. 
[0707] <44th Embodiment 

Next, a 44th embodiment, which is a partial modification 
of the 43rd embodiment described above, will be ex- 
plained with reference to FIG. 54. FIG. 54 is a diagram- 
matic section view showing an automatic transmission 
^ 44 of the 44th embodiment. It is noted that in the 44-th 
embodiment explained below, only structures or compo- 
nents different from those of the automatic transmission 
1 43 of the 43rd embodiment will be explained and an 
explanation of the structures or components other than 
that will be omitted here because they are almost the 
same. 

[0708] As compared to the automatic transmission 1 43 
of the 43rd embodiment, the automatic transmission 1^ 
of the 44th embodiment is arranged so that the lateral 
(axial) position of the counter gear 150 and the hydraulic 
servo 30 of the second clutch C-2 is switched. 
[0709] Because the counter gear 1 50 may be disposed 
on the boss extending from the partition member 3a by 
switching the lateral (axial) position of the counter gear 
150 and the hydraulic servo 30 of the second clutch C- 
2 in the 44th embodiment, it becomes possible to cut the 
support wall used for supporting the counter gear, to thus 
reduce a number of parts and to lighten the automatic 
transmission. 

[0710] It is noted that the automatic transmission 1 27 
of the 27th embodiment described above may be built 
by inverting a transmission mechanism 2 44 of the auto- 
matic transmission ^ 44 of the 44th embodiment in the 
lateral direction (axial direction) almost as it is. 



[0711] <45th Embodiment 

A 45th embodiment, which is a partial modification of the 
43rd embodiment described above, will be explained with 
reference to FIG. 55. FIG. 55 is a diagrammatic section 

5 view showing an automatic transmission 1 45 of the 45th 
embodiment. It is noted that in the 45-th embodiment 
explained below, only structures or components different 
from those of the automatic transmission 1 43 of the 43- 
rd embodiment will be explained and an explanation of 

to the structures or components other than that will be omit- 
ted hers because they are almost the same. 
[071 2] As compared to the automatic transmission 1 43 
of the 43rd embodiment, the automatic transmission 1 45 
of the 45th embodiment is arranged so that the hydraulic 

15 servo 30 of the second clutch C-2 is disposed axially 
between the planetary gear unit PU and the planetary 
gear DP, or more specifically, axially between the plan- 
etary gear DP and the hydraulic servo 20 of the first clutch 
C-1. 

20 [0713] It is noted that the automatic transmission 1 29 
of the 29th embodiment described above may be built 
by inverting a transmission mechanism 2 45 of the auto- 
matic transmission 1 4S of the 45th embodiment in the 
lateral direction (axial direction) almost as it is. 

25 [0714] <46th Embodiment 

A 46th embodiment, which is a partial modification of the 
43rd embodiment described above, will t e expla'nec y/itn 
reference to FIG. 56. FIG. 56 is a diagrammatic section 
view showing an automatic transmission 1 46 of the 46th 

30 embodiment. It is noted that in the 46-th embodiment 
explained below, only structures orcomponents different 
from those of the automatic transmission 1 43 of the 43- 
rd embodiment will be explained and an explanation of 
the structures or components otherthan that will be omit- 

35 ted here because they are almost the same. 

[071 5] As compared to the automatic transmission 1 43 
of the 43rd embodiment, the automatic transmission 1 46 
of the 46th embodiment is arranged so that the lateral 
(axial) position of the hydraulic servo 20 of the first clutch 

4 o C-1 and the hydraulic servo 40 of the third clutch C-3 is 
switched. That is, the hydraulic servo 40 of the third clutch 
C-3 is disposed axially between the planetary gear DP 
and the planetary gear unit PU and the hydraulic servo 
20 of the first clutch C-1 is disposed axially on the oppo- 

45 site side of the planetary gear DP from the planetary gear 
unit PU. Specifically, the hydraulic servo 20 of the first 
clutch C-1 is disposed axially between the planetary gear 
DP and the hydraulic servo 50 of the fob--:; dutch C-4. 
[0716] It is noted that the automatic iransmission 1 30 

50 of the 30th embodiment described above may be built 
by inverting a transmission mechanism 2 46 of the auto- 
matic transmission 1 46 of the 46th embodiment in the 
lateral direction (axial direction) almost as it is. 
[0717] <47th Embodiment 

55 a 47th embodiment, which is a partial modification of the 
43rd embodiment described above, will be explained with 
reference to FIG. 57. FIG. 57 is a diagrammatic section 
view showing an automatic transmission 1 47 of the 47th 
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embodiment. It is noted that in the 47-th embodiment 
explained below, only structures or components different 
from those of the automatic transmission 1 43 of the 43- 
rd embodiment will be explained and an explanation of 
the structures or components otherthan that will be omit- 
ted here because they are almost the same. 
[0718] As compared to the automatic transmission 1 43 
of the 43rd embodiment, the automatic transmission 1 47 
of the 47th embodiment is arranged so that the lateral 
(axial) position of the hydraulic servo 20 of the first clutch 
C-1 and the hydraulic servo 40 of the third clutch C-3 is 
switched and the lateral (axial) position of the hydraulic 
servo 20 of the first clutch C-1 and the hydraulic servo 
40 of the third clutch C-3 is switched. That is, the hydraulic 
servo 40 of the third clutch C-3 is disposed axially be- 
tween the planetary gear DP and the planetary gear unit 
PU and the hydraulic servo 20 of the first clutch C-1 is 
disposed axially on the opposite side of the planetary 
gear DP from the planetary gear unit PU. Specifically, 
the hydraulic servo 20 of the first clutch C-1 is disposed 
axially between the planetary gear DP and the hydraulic 
servo 50 of the fourth clutch C-4. 
[0719] It is noted that the automatic transmission 1 31 
of the 31 st embodiment described above may be built by 
inverting a transmission mechanism 2 47 of the automatic 
transmission 1 47 of the 47th embodiment in the lateral 
direction (axial direction) almost as it is. 
[0720] <48th Embodiment 

A 48th embodiment, which is a partial modification of the 
43rd embodiment described above, will be explained with 
reference to FIG. 58. FIG. 58 is a diagrammatic section 
view showing an automatic transmission 1 48 of the 48th 
embodiment. It is noted that in the 48th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 43 of the 43rd 
embodiment will be explained and an explanation of the 
structures or components otherthan that will be omitted 
here because they are almost the same. 
[0721] As compared to the automatic transmission 1 43 
of the 43rd embodiment, the automatic transmission 1 48 
of the 48th embodiment is arranged so that the hydraulic 
servo 40 of the third clutch C-3 is disposed axially be- 
tween the planetary gear DP and the planetary gear unit 
PU, or more specifically, axially between the hydraulic 
servo 20 of the first clutch C-1 and the planetary gear 
unit PU. 

[0722] It is noted that the automatic transmission 1 32 
of the 32nd embodiment described above may be built 
by inverting a transmission mechanism 2 48 of the auto- 
matic transmission 1 48 of the 48th embodiment in the 
lateral direction (axial direction) almost as it is. 
[0723] <49th Embodiment 

A 49th embodiment, which is a partial modification of the 
43rd embodiment described above, will be explained with 
reference to FIG. 59. FIG. 59 isa diagrammatic section 
view showing an automatic transmission 1 49 of the 49th 
embodiment. It is noted that in the 49-th embodiment 
explained below, only structures or components different 
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from those of the automatic transmission 1 43 of the 43- 
rd embodiment will be explained and an explanation of 
the structures or components otherthan that will be omit- 
ted here because they are almost the same. 

s [0724] As compared to the automatic transmission 1 43 
of the 43rd embodiment, the automatic transmission 1 49 
of the 49th embodiment is arranged so that the lateral 
(axial) directions of the counter gear 1 50 and the hydrau- 
lic servo 30 of the second clutch C-2 are switched and 

10 the hydraulic servo 40 of the third clutch C-3 is disposed 
axially between the planetary gear DP and the planetary 
gear unit PU, or more specifically, axially between the 
hydraulicservo 20 of the first clutch C-1 and the planetary 
gear unit PU. 

15 [0725] It is noted that the automatic transmission 1 33 
of the 33rd embodiment described above may be built 
by inverting a transmission mechanism 2 49 of the auto- 
matic transmission 1 49 of the 49th embodiment in the 
lateral direction (axial direction) almost as it is. 

20 [0726] <50th Embodiment 

A 50th embodiment, which is a partial modification of the 
43rd embodiment described above, will be explained with 
reference to FIG. 60. FIG. 60 is a diagrammatic section 
view showing an automatic transmission 1 50 of the 50th 

25 embodiment. It is noted that in the 50-th embodiment 
explained below, only structures orcomponents different 
from those of the automatic transmission 1 43 of the 43- 
rd embodiment will be explained and an explanation of 
the structures orcomponents otherthan that will be omit- 

30 ted here because they are almost the same. 

[0727] As compared to the automatic transmission 1 43 
of the 43rd embodiment, the automatic transmission 1 50 
of the 50th embodiment is arranged so that the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 

35 opposite side of the planetary gear DP from the planetary 
gear unit PU, or more specifically, the hydraulic servo 20 
of the first clutch C-1 is disposed axially between the 
hydraulicservo 40 of the third clutch C-3 and the hydraulic 
servo 50 of the fourth clutch C-4. 

^0 [0728] It is noted that the automatic transmission 1^ 
of the 34th embodiment described above may be built 
by inverting a transmission mechanism 2 50 of the auto- 
matic transmission 1 50 of the 50th embodiment in the 
lateral direction (axial direction) almost as it is. 

45 [0729] <51st Embodiment 

A 51 st embodiment, which is a partial modification of the 
43rd embodiment described above, will be explained with 
reference to FIG. 61 . FIG. 61 is a diagrammatic section 
view showing an automatic transmission 1 51 of the 51st 

so embodiment. It is noted that in the 51st embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 43 of the 43- 
rd embodiment will be explained and an explanation of 
the structures or components otherthan that will be omit- 

55 ted here because they are almost the same. 

[0730] As compared to the automatic transmission 1 43 
of the 43rd embodiment, the automatic transmission 1 51 
of the 51st embodiment is arranged so that the lateral 
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(axial) position of the counter gear 1 50 and the hydraulic 
servo 30 of the second clutch C-2 is switched and the 
hydraulic servo 20 of the first clutch C-1 is disposed ax- 
ially on the opposite side of the planetary gear DP from 
the planetary gear unit PU, or more specifically, the hy- 
draulic servo 20 of the first clutch C-1 is disposed axially 
between the hydraulic servo 40 of the third clutch C-3 
and the hydraulic servo 50 of the fourth clutch C-4. 
[0731] It is noted that the automatic transmission 1 35 
of the 35th embodiment described above may be built 
by inverting a transmission mechanism 2 51 of the auto- 
matic transmission 1 51 of the 51st embodiment in the 
lateral direction (axial direction) almost as it is. 
[0732] <52nd Embodiment 

A 52nd embodiment, which is a partial modification of 
the 43rd embodiment described above, will be explained 
with reference to FIG. 62. FIG. 62 is a diagrammatic sec- 
tion view showing an automatic transmission 1 52 of the 
52nd embodiment. It is noted that in the 52-nd embodi- 
ment explained below, only structures or components 
different from those of the automatic transmission 1 43 of 
the 43rd embodiment will be explained and an explana- 
tion of the structures or components other than that will 
be omitted here because they are almost the same. 
[0733] As compared to the automatic transmission 1 43 
of the 43rd embodiment, the automatic transmission 1 52 
of the 52nd embodiment is arranged so that the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
opposite side of the planetary gear DP from the planetary 
gear unit PU, or more specifically, the hydraulic servo 20 
of the first clutch C-1 is disposed axially between the 
hydraulic servo 40 of the third clutch C-3 and the hydraulic 
servo 50 of the fourth clutch C-4. Still more, the hydraulic 
servo 30 of the second clutch C-2 is disposed axially 
between the planetary gear DP and the planetary gear 
unit PU. The multi-plate type brake similar to that of the 
first embodiment is used for the first brake B-1 instead 
of the band brake. 

[0734] It is noted that the automatic transmission 1 36 
of the 36th embodiment described above may be built 
by inverting a transmission mechanism 2 52 of the auto- 
matic transmission 1 52 of the 52nd embodiment in the 
lateral direction (axial direction) almost as it is. 
[0735] <53rd Embodiment 

A 53rd embodiment, which is a partial modification of the 
43rd embodiment described above, will be explained with 
reference to FIG. 63. FIG. 63 is a diagrammatic section 
view showing an automatic transmission 1 53 of the 53rd 
embodiment. It is noted that in the 53rd embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 43 of the 43rd 
embodiment will be explained and an explanation of the 
structures or components other than tnat will be omitted 
here because they are almost the same. 
[0736] As compared to the automatic transmission 1 43 
of the 43rd embodiment, the automatic transmission 1 53 
of the 53rd embodiment is arranged so that the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 



opposite side of the planetary gear unit PU from the plan- 
etary gear DP, or more specifically, the hydraulic servo 
20 of the first clutch C-1 is disposed axially between the 
counter gear 150 and the planetary gear unit PU. Still 
5 more, the hydraulic servo 40 of the third clutch C-3 is 
disposed axially between the planetary gear DP and the 
planetary uear unit PU. 

[073? -b noted that the automatic transmission 1 37 
of the v ■■ . ■ embodiment described above may be built 
10. by inverting a transmission mechanism 2 53 of the auto- 
matic transmission 1 53 of the 53rd embodiment in the 
lateral direction (axial direction) almost as it is. 
[0738] <54th Embodiment 

A 54th embodiment, which is a partial modification of the 
15 43rd embodiment described above, will be explained with 
reference to FIG. 64. FIG. 64 is a diagrammatic section 
view an automatic transmission 1 54 of the 54th 

embc t is noted that in the 54th embodiment ex- 

plainer vv, only structures or components different 

20 from those of the automatic transmission 1 43 of the 43rd 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0739] As compared to the automatic transmission 1 43 

25 of the 43ra embodiment, the automatic transmission 1 54 
of the 54th embodiment is arranged sc rat the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
opposite side of the planetary gear unit PU from the plan- 
etary gear DP, or more specifically, the hydraulic servo 

30 20 of the first clutch C-1 is disposed axially between the 
counter qear 150 and the hydraulic servo 30 of the sec- 
one C-2. Still more, the hydraulic servo 40 of the 
thirc C-3 is disposed axially between the planetary 
gear DP and the planetary gear unit PU. 

35 [0740] It is noted that the automat e nansmission 1 38 
of the 38th embodiment described ; .-uve may be built 
by inverting a transmission mechanism 254 of the auto- 
matic transmission 154 of the 54th embodiment in the 
lateral direction (axial direction) almost as it is. 

40 [0741] <55th Embodiment 

A 55th embodiment, which is a partial modification of the 
43rd embodiment described above, will be explained with 
reference to FIG. 65. FIG. 65 is a diagrammatic section 
view showing an automatic transmission 1 55 of the 55th 

45 embodiment It is noted that in the 55th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 43 of the 43rd 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 

50 here because they are almost the same. 

[0742] As compared to the automatic transmission 1 43 
of the 43rd embodiment, the automatic transmission 1 55 
of the 55th embodiment is arranged so that the lateral 
(axial; position of the counter gear 150 and the hydraulic 

55 servo 30 orthe second clutch C-2 is switched. Still more, 
the hydraulic servo 20 of the first clutch C-1 is disposed 
axially on the opposite side of the planetary gear unit PU 
from the planetary gear DP, or more specifically, the hy- 
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draulic servo 20 of the first clutch C=1 is disposed axially 
between the planetary gear unit PU and the hydraulic 
servo 30 of the second clutch C-2. Further, the hydraulic 
servo 40 of the third clutch C-3 is disposed axially be- 
tween the planetary gear DP and the planetary gear unit 
PU. 

[0743] It is noted that the automatic transmission 1 39 
of the 39th embodiment described above may be built 
by inverting a transmission mechanism 2 55 of the auto- 
matic transmission 1 55 of the 55th embodiment in the 
lateral direction (axial direction) almost as it is. 
[0744] <56th Embodiment 

A 56th embodiment, which is a partial modification of the 
43rd embodiment described above, will be explained with 
reference to FIG. 66. FIG. 66 is a diagrammatic section 
view showing an automatic transmission 1 56 of the 56th 
embodiment. It is noted that in the 56th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 43 of the 43rd 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0745] As compared to the automatic transmission 1 43 
of the 43rd embodiment, the automatic transmission 1 56 
of the 56th embodiment is arranged so that the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
opposite side of the planetary gear unit PU from the plan- 
etary gear DP, or more specifically, the hydraulic servo 
20 of the first clutch C-1 is disposed axially between the 
planetary gear unit PU and the counter gear 150. 
[0746] It is noted that the automatic transmission 1 40 
of the 40th embodiment described above may be built 
by inverting a transmission mechanism 2 56 of the auto- 
matic transmission 1 56 of the 56th embodiment in the 
lateral direction (axial direction) almost as it is. 
[0747] <57th Embodiment 

A 57th embodiment, which is a partial modification of the 
43rd embodiment described above, will be explained with 
reference to FIG. 67. FIG. 67 is a diagrammatic section 
view showing an automatic transmission 1 57 of the 57th 
embodiment. It is noted that in the 57th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission t 43 of the 43rd 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0748] As comparedto the automatic transmission 1 43 
of the 43rd embodiment, the automatic transmission 1 57 
of the 57th embodiment is arranged so that the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
opposite side of the planetary gear unit PU from the plan- 
etary gear DP, or more specifically, the hydraulic servo 
20 of the first clutch C-1 is disposed axially between the 
counter gear 1 50 and the hydraulic servo 30 of the sec- 
ond clutch C-2. 

[0749] It is noted that the automatic transmission 1 41 
of the 41st embodiment described above may be built by 
inverting a transmission mechanism 2 57 of the automatic 



transmission 1 57 of the 57th embodiment in the lateral 
direction (axial direction) almost as it is. 
[0750] <58th Embodiment 

A 58th embodiment, which is a partial modification of the 
5 43rd embodiment described above, will be explained with 
reference to FIG. 68. FIG. 68 is a diagrammatic section 
view showing an automatic transmission 1 58 of the 58th 
embodiment. It is noted that in the 58th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 43 of the 43rd 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0751 ] As compared to the automatic transmission 1 43 
of the 43rd embodiment, the automatic transmission 1 5a 
of the 58th embodiment is arranged so that the lateral 
(axial) position of the counter gear 1 50 and the hydraulic 
servo 30 of the second clutch C-2 is switched and the 
hydraulic servo 20 of the first clutch C-1 is disposed ax- 
ially on the opposite side of the planetary gear unit PU 
from the planetary gear DP. Specifically, the hydraulic 
servo 20 of the first clutch C-1 is disposed axially between 
the hydraulic servo 30 of the second clutch C-2 and the 
planetary gear unit PU. 

[0752] It is noted that the automatic transmission 1 42 
of the 42nd embodiment described above may be built 
by inverting a transmission mechanism 2 58 of the auto- 
matic transmission 1 58 of the 58th embodiment in the 
lateral direction (axial direction) almost as it is. 
[0753] <59th Embodiment 

A 59th embodiment, which is a partial modification of the 
first through 58th embodiments described above, will be 
explained with reference to FIG. 69. FIG. 69 is a diagram- 
matic section view showing an automatic transmission 
1 59 of the 59th embodiment. It is noted that in the 59th 
embodiment explained below, only structures or compo- 
nents different from those of the automatic transmission 
1 43 of the 43rd embodiment will be explained and an 
explanation of the structures or components other than 
that will be omitted here because they are almost the 
same. 

[0754] As compared to the automatic transmission 1 14 
of the 14th embodiment described above, the automatic 
transmission 1 59 which is suitably mounted in an FF-type 
(front drive, front engine) vehicle for example is charac- 
terized in that the disposition of the first through fourth 
clutches C-1 through C-4, the first and second brakes B- 
1 and B-2, the one-way clutch F-1 , the planetary gear 
DP, the planetary gear unit PU and the counter gear 150 
is nearly inverted in the lateral (axial) direction while keep- 
ing the input shaft 12 and the intermediate shaft 13 as 
they are, i.e. , while keeping the direction in which the 
engine is disposed as it is as shown in FIG. 69. That is, 
the automatic transmission 1 59 is built by nearly inverting 
the transmission mechanism 2 14 in the lateral (axial) di- 
rection. 

[0755] Or more specifically, the transmission mecha- 
nism 2 59 of the automatic transmission 1 59 is disposed 
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on an axis centering on the input shaft 12 and the inter- 
mediate shaft 13 which are on the same axis with the 
output shaft of the engine not shown for example and tne 
planetary gear unit PU is disposed on the input shaft 12 
within the mission case 3. The hydraulic servo 40 of the 
third clutch C-3, the hydraulic servo 50 of the fourth clutch 
C-4, the planetary gear DP, the hydraulic servo 20 of the 
first clutch C-1 and the counter gear 150 are disposed in 
order from the left axial ly on the left side of the planetary 
gear unit PU. Still more, the first brake B-1 composed of 
a band brake is disposed on the outer peripheral side of 
the clutch drum of the mission case 3. 
[0756] It is noted that the hydraulic servo 40 of the third 
clutch C-3, the hydraulic servo 50 of the fourth clutch C- 
4 and the planetary gear DP are disposed on the boss 
portion 3b extending from the partitioning portion 3c of 
the mission case 3 and the hydraulic servo 20 of the first 
clutch C-1 is disposed on the intermediate shaft 13. 
[0757] Meanwhile, the hydraulic servo 30 of the sec- 
ond clutch C-2 is disposed axially on the right side (input 
side) of the planetary gear unit PU. Still more, the second 
brake B-2 and the one-way clutch F-1 are disposed on 
the outer peripheral side of the planetary gear unit PU. 
[0758] As described above, the hydraulic servo 40 of 
the third clutch C-3 and the hydraulic servo 50 of the 
fourth clutch C-4 are disposed axially on the opposite 
side of the planetary gear DP from the planetary gear 
unit PU, the hydraulic servo 20 of the first clutch C-1 and 
the counter gear 150 are disposed axially between the 
planetary gear DP and the planetary gear unit PU and 
the hydraulic servo 30 of the second clutch C-2 is dis- 
posed axially on the opposite side of the planetary gear 
unit PU from the planetary gear DP. 
[0759] <60th Embodiment 

A 60th embodiment, which is a partial modif ication of the 
59th embodiment described above, will be explained with 
reference to FIG. 70. FIG. 70 is a diagrammatic section 
view showing an automatic transmission 1 60 of the 60th 
embodiment. Jt is noted that in the 60th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 5g of the 59th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0760] As compared to the automatic transmission 1 59 
of the 59-rd embodiment, the automatic transmission 1 60 
of" the 60th embodiment is arranged so that the lateral 
(axial) disposition of the hydraulic servo 20 of the first 
clutch C-1 and the counter gear 150 is switched. 
[0761] It is noted that the automatic transmission 1 15 
of the 15th embodiment described above may be built 
by inverting a transmission mechanism 2 60 of the auto- 
matic transmission 1 60 of the 60th embodiment in the 
lateral direction (axial direction) almost as it is. 
[0762] <61st Embodiment 

A 61 st embodiment, which is a partial modification of the 
59th embodiment described above, will be explained with 
reference to FIG. 71 . FIG. 71 is a diagrammatic section 



view showing an automatic transmission 1 61 of the friction 
plate 61 st embodiment. It is noted that in the friction plate 
61st embodiment explained below, only structures or 
components different from those of the automatic trans- 
5 mission 1 59 of the 59th embodiment will be explained 
and an explanation of the structures orcomponents other 
than that will be omitted here because they are almost 
the same. 

[0763] As compared to the automatic transmission 1 59 
10 of the 59-rd embodiment, the automatic transmission 1 61 
of the friction plate 61st embodiment is arranged so that 
the hydraulic servo 30 of the second clutch C-2 is dis- 
posed axially between the planetary gear unit PU and 
the planetary gear DP, or more specifically, axially be- 
15 tween the planetary gear DP and the counter gear 150. 
Still more, the hydraulic servo 20 of the first clutch C-1 
is disposed axially betwef ~ *he planetary gear unit PU 
and the planetary gear DF or more specifically, axially 
between the planetary gear unit PU and the counter gear 
20 150. 

[0764] It is noted that the automatic transmission 1 15 
of the 15th embodiment described above may be built 
by inverting a transmission mechanism 2 61 of the auto- 
matic transmission 1 61 of the friction plate 61st embodi- 
es ment in the lateral direction (axial direction) almost as it is. 
[0765] <62nd Embodiment 

A 62nd embodiment, which is a partial modification of 
the 59th embodiment described above, will be explained 
with reference to FIG. 72. FIG. 72 is a diagrammatic sec- 

30 tion view showing an automatic transmission 1 62 of the 
62nd embodiment. It is noted that in the 62nd embodi- 
ment explained below, only structures or components 
different from those of the automatic transmission 1 59 of 
the 59th embodiment will be explained and an explana- 

35 tion of the structures or components other than that will 
be omitted here because they are almost the same. 
[0766] As compared to the automatic transmission 1 59 
of the 59-rd embodiment, the automatic transmission 1 62 
of the 62nd embodiment is arranged so that the hydraulic 

4 o servo 30 of the second clutch C-2 is disposed axially 
between the planetary gear unit PU (specifically the 
counter gear 150) and the planetary gear DP, or more 
specifically, axially between the hydraulic servo 20 of the 
first clutch C-1 and the planetary gear DP. Still more, the 

45 multi-plate type brake similar to that of the first embodi- 
ment is used for the first brake B-1 instead of the band 
brake. 

[0767] It is noted that the automatic transmission 1 1 7 
Of the 17th embodiment described above may be built 
50 by inverting a transmission mechanism 2 62 of the auto- 
matic transmission 1 62 of the 62nd embodiment in the 
lateral direction (axial direction) almost as it is. 
[0768] <63rd Embodiment 

A 63rd embodiment, which is a partial modification of the 
55 59th embodiment described above, will be explained with 
reference to FIG. 73. FIG. 73 is a diagrammatic section 
view showing an automatic transmission 1 63 of the 63rd 
embodiment. It is noted that in the 63rd embodiment ex- 
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plained below, only structures or components different 
from those of the automatic transmission 1 59 of the 59th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 5 
[0769] As compared to the automatic transmission 1 59 
of the 59-rd embodiment, the automatic transmission 1 63 
of the 63rd embodiment is arranged so that the hydraulic 
servo 40 of the third clutch C-3 is disposed axially be- 
tween the planetary gear unit PU (specifically the counter 
gear 150) and the planetary gear DP and the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
opposite side of the planetary gear DP from the planetary 
gear unit PU. Specifically, the hydraulic servo 20 of the 
first clutch C-1 is disposed axially between the planetary 
gear DP and the hydraulic servo 50 of the fourth clutch 
C-4. 

[0770] It is noted that the automatic transmission 1 18 
of the 18th embodiment described above may be built 
by inverting a transmission mechanism 2 18 of the auto- 
matic transmission 1 18 of the 18th embodiment in the 
lateral direction (axial direction) almost as it is. 
[0771] <64th Embodiment* 

A 64th embodiment, which is a partial modification of the 
59th embodiment described above, will be explained with 
reference to FIG. 74. FIG. 74 is a diagrammatic section 
view showing an automatic transmission 1 M of the 64th 
embodiment. It is noted that in the 64th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 5g of the 59th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0772] As compared to the automatic transmission 1 59 
of the 59-rd embodiment, the automatic transmission 1^ 
of the 64th embodiment is arranged so that the hydraulic 
servo 40 of the third clutch C-3 is disposed axially be- 
tween the planetary gear unit PU and the planetary gear 
DP, or more specifically, axially between the planetary 
gear unit PU and the counter gear 1 50. Still more, an oil 
passage c91 is formed by sealing a part between the 
support wall and the link member 101 by seal rings d1 1 
and d12 and a part between the third sleeve member 
1101 and the link member 102 by bushes b1 and b2. 
Thereby, operating fluid is supplied to the oil chamber 46 
of the hydraulic servo 40 of the third clutch C-3 from the 
oil passage c53 within the support wall via the oil passage 
c90. 

[0773] It is noted that the automatic transmission 1 19 
of the 19th embodiment described above may be built 
by inverting a transmission mechanism 2 64 of the auto- 
matic transmission 1^ of the 64th embodiment in the 
lateral direction (axial direction) almost as it is. 
[0774] <65th Embodiment* 

A 65th embodiment, which is a partial modification of the 
59th embodiment described above, will be explained with 
reference to FIG. 75. FIG. 75 is a diagrammatic section 
view showing an automatic transmission 1 65 of the 65th 



embodiment. It is noted that in the 65th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 59 of the 59th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0775] As compared to the automatic transmission 1 59 
of the 59-rd embodiment, the automatic, transmission 
1 65 of the 65th embodiment is arranged so that the hy- 
draulic servo 20 of the first clutch C-1 and the hydraulic 
servo 40 of the third clutch C-3 are disposed axially be- 
tween the planetary gear unit PU and the planetary gear 
DP. More specifically, the hydraulic servo 20 of the first 
clutch C-1 is disposed axially between the planetary gear 
unit PU and the counter gear 1 50 and the hydraulic servo 
40 of the third clutch C-3 is disposed axially between the 
counter gear 150 and the planetary gear DP. 
[0776] It is noted that the automatic transmission 1 20 
of the 20th embodiment described above may be built 
by inverting a transmission mechanism 2 65 of the auto- 
matic transmission 1 65 of the 65th embodiment in the 
lateral direction (axial direction) almost as it is. 
[0777] <66th Embodiment 

A 66th embodiment, which is a partial modification of the 
59th embodiment described above, will be explained with 
reference to FIG. 76. FIG. 76 is a diagrammatic section 
view showing an automatic transmission 1 66 of the oil 
chamber 66th embodiment. It is noted that in the oil cham- 
ber 66th embodiment explained below, only structures 
or components different from those of the automatic 
transmission 1 59 of the 59th embodiment will be ex- 
plained and an explanation of the structures or compo- 
nents other than that will be omitted here because they 
are almost the same. 

[0778] As compared to the automatic transmission 1 59 
of the 59-rd embodiment, the automatic transmission 1 66 
of the oil chamber 66th embodiment is arranged so that 
the hydraulic servo 40 of the third clutch C-3 is disposed 
axially between the planetary gear unit PU and the plan- 
etary gear DP, or more specifically, axially between the 
counter gear 1 50 and the planetary gear DP (ormore spe- 
cifically, the hydraulic servo 20 of the first clutch C-1). 
[0779] It is noted that the automatic transmission 1 21 
of the 21st embodiment described above may be built by 
inverting a transmission mechanism 2 66 of the automatic 
transmission 1^ of the oil chamber 66th embodiment in 
the lateral direction (axial direction) almost as it is. 
[0780] Still more, the oil chamber of the hydraulicservo 
of the first clutch C-1 may be formed in a manner of using 
the clutch drum in common as a member for positioning 
and supporting the ring gear R1 of the planetary gear DP 
as shown in FIG. 76. 
[0781] <67th Embodiment 

A 67th embodiment, which is a partial modification of the 
59th embodiment described above, will be explained with 
reference to FIG. 77. FIG. 77 is a diagrammatic section 
view showing an automatic transmission 1 6 y of the 67th 
embodiment. It is noted that in the 67th embodiment ex- 
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plained below, only structures or components different 
from those of the automatic transmission 1 5g of the 59th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0782] As compared to the automatic transmission 1 59 
of the 59-rd embodiment, the automatic transmission 1 67 
of the 67th embodiment is arranged so that the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
opposite side of the planetary gear DP from the planetary 
gear unit PU, or more specifically, axially between the 
hydraulic servo 50 of the fourth clutch C-4 and the hy- 
draulic servo 40 of the third clutch C-3. 
[0783] It is noted that the automatic transmission 1 22 
of the 22nd embodiment described above may be built 
by inverting a transmission mechanism 2 67 of the auto- 
matic transmission 1 67 of the 67th embodiment in the 
lateral direction (axial direction) almost as it is. 
[0784] <68th Embodiment 

A 68th embodiment, which is a partial modification of the 
59th embodiment described above, will be explained with 
reference to FIG. 78. FIG. 78 is a diagrammatic section 
view showing an automatic transmission 1 68 of the 68th 
embodiment. It is noted that in the 68th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 5g of the 59th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0785] As compared to the automatic transmission 1 59 
of the 59-rd embodiment, the automatic transmission 1 68 
of the 68th embodiment is arranged so that the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
opposite side of the planetary gear DP from the planetary 
gear unit PU and the hydraulic servo 30 of the second 
clutch C-2 is disposed axially between the planetary gear 
unit PU and the planetary gear DP. More specifically, the 
hydraulic servo 20 of the first clutch C-1 is disposed ax- 
ially between the hydraulic servo 50 of the fourth clutch 
C-4 and the hydraulic servo 40 of the third clutch C-3 and 
the hydraulic servo 30 of the second clutch C-2 is dis- 
posed axially between the counter gear 150 and the plan- 
etary gear DP. Still more, the multi-plate type brake sim- 
ilar to that in the first embodiment is used for the first 
brake B-1 instead of the band brake. 
[0786] It is noted that the automatic transmission 1 23 
of the 23rd embodiment described above may be built 
by inverting a transmission mechanism 2 68 of the auto- 
matic transmission 1 68 of the 68th embodiment in the 
lateral direction (axial direction) almost as it is. 
[0787] <69th Embodiment* 

A 69th embodiment, which is a partial modification of the 
59th embodiment described above, will be explained with 
reference to FIG. 79. FIG. 79 is a diagrammatic section 
view showing an automatic transmission 1 69 of the 69th 
embodiment. It is noted that in the 69th embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 59 of the 59th 



embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0788] As compared to the automatic transmission 1 59 
5 of the 59th embodiment, the automatic transmission 1 69 
of the 69th embodiment is arranged so that the hydraulic 
servo 40 of the third clutch C-3 is disposed axially be- 
tween the planetary gear unit PU and the planetary gear 
DP and the hydraulic servo 20 of the first clutch C-1 is 
10 disposed axially on the opposite side of the planetary 
gear unit PU from the planetary gear DP. i'ioecifically, 
the hydraulic servo 40 of the third clutch C-3 is disposed 
axially between the counter gear 150 and the planetary 
gear DP and the hydraulic servo 20 of the first clutch C- 
15 1 is disposed axially between the planetary gear up* PU 
and the hydraulic servo 30 of the second clutch C 
[0789] It is noted that the automatic transmissi 4 
of the 24th embodiment described above may be built 
by inverting a transmission mechanism 2 69 of the auto- 
20 matic transmission 1 69 of the 69th embodiment in the 
lateral direction (axial direction) almost as it is. 
[0790] <70th Embodiment 

A 70th embodiment, which is a partial modification of the 
59th embodiment described above, will be explained with 
reference to FIG. 80. FIG. 80 is a diagrammatic section 
view showing an automatic transmission 1 70 of the hy- 
draulic servo 70th embodiment. It is noted that in the 
hydraulic servo 70th embodiment explained below, only 
structures or components different from those of the au- 
tomatic transmission 1 59 of the 59th embodiment will be 
explained and an explanation of the structures or com- 
ponents otherthan that will be omitted here because they 
are aimost the same. 

[0791] As compared to the automatic transmission 1 59 
of the 59-rd embodiment, the automatic transmission 1 70 
of the hydraulic servo 70th embodiment is arranged so 
that the hydraulic servo 40 of the third clutch C-3 is dis- 
posed axially between the planetary gear unit PU and 
the planetary gear DP and the hydraulic servo 20 of the 
first clutch C-1 is disposed axially on the opposite side 
of the planetary gear unit PU from the planetary gear DP. 
Specifically, the hydraulic servo 40 of the third clutch C- 
3 is disposed axially between the counter gear 150 and 
the planetary gear unit PU and the hydraulic servo 20 of 
the first clutch C-1 is disposed axially between the plan- 
etary gear unit PU and the hydraulic servo 30 of the sec- 
ond clutch C-2. 

[0792] It is noted that the automatic transmission 1 25 
of the 25th embodiment described above may be built 
by inverting a transmission mechanism 2 70 of the auto- 
matic transmission 1 70 of the hydraulic servo 70th em- 
bodiment in the lateral direction (axial direction) almost 
as it is. 

[0793] <71 st Embodiment 

A 71 st embodiment, which is a partial modification of the 
59th embodiment described above, will be explained with 
reference to FIG. 81. FIG. 81 is a diagrammatic section 
view showing an automatic transmission 1 71 of the 71st 
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embodiment. It is noted that in the 71st embodiment ex- 
plained below, only structures or components different 
from those of the automatic transmission 1 5g of the 59th 
embodiment will be explained and an explanation of the 
structures or components other than that will be omitted 
here because they are almost the same. 
[0794] As compared to the automatic transmission 1 59 
of the 59-rd embodiment, the automatic transmission 1 71 
of the 71 st embodiment is arranged so that the hydraulic 
servo 20 of the first clutch C-1 is disposed axially on the 
opposite side of the planetary gear unit PU from the plan- 
etary gear DP, or more specifically, the hydraulic servo 
20 of the first clutch C-1 is disposed axially between the 
planetary gear unit PU and the hydraulic servo 30 of the 
second clutch C-2. 

[0795] It is noted that the automatic transmission 1 26 
of the 26th embodiment described above may be built 
by inverting a transmission mechanism 2 71 of the auto- 
matic transmission 1 71 of the 71st embodiment in the 
lateral direction (axial direction) almost as it is. 
[0796] It is noted that the case of using the so-called 
Ravigneaux type planetary gear having the long pinion 
P4 and the carrier CR2 engaging with the sun gear S2 
and the sun gear S3 as the planetary gear unit PU has 
been explained in the first through 71st embodiments 
described above, the planetary gear may be one having 
four rotary elements in which a long pinion engages with 
a common sun gear, a first ring gear engages with the 
long pinion and a second ring gear engages with a short 
pinion engaging with the long pinion. Or, any type of plan- 
etary gear unit may be used as far as it has at least two 
rotary elements or preferably four rotary elements. 
[0797] Still more, although the vehicular automatic 
transmission 1 having the torque converter 7 has been 
explained in the first through 71st embodiments, it may 
be one having a starting clutch for example. 
[0798] Further, the vehicular automatic transmission 1 
suitably usedforthe FR-type or FF-type vehicle has been 
exemplified in the first through 71st embodiments, the 
invention is not limited to that and the invention may be 
applied to a vehicular automatic transmission for use in 
a four-wheel drive type vehicle for example. Still more, 
the invention is also applicable to one having an engine- 
directly-coupled motor for example, i.e., to a vehicular 
automatic transmission for use in a hybrid-type vehicle. 
[0799] Still more, although the vehicular automatic 
transmission 1 having the one-way clutch F-1 and capa- 
ble of attaining the forward first speed stage relatively 
smoothly has been exemplified in the first through 71st 
embodiments, the vehicular automatic transmission may 
be one having no one-way clutch F-1 and in this case, 
the forward first speed stage may be attained by engag- 
ing the second brake B-2. 

[0800] Still more, the double pinion planetary gear in 
which rotation of the sun gear S1 is fixed, rotation of the 
input shaft 12 is inputted to the carrier CR1 and the ring 
gear R1 rotates at reduced rotation has been explained 
as the planetary gear DP for outputting reduced rotation 



in the first through 71 st embodiments, the planetary gear 
DP may be a double pinion planetary gear in which the 
ring gear R1 is fixed, the rotation of the input shaft 1 2 is 
inputted to the carrier C.R1 and the reduced rotation is 
5 outputted by the sun gear S1 for example. That is, the 
invention is not limited to that and any planetary gear 
structure may be used as far as it is capable of outputting 
the reduced rotation. 

[0801] While one that is capable of attaining the for- 
10 ward sixth speed and reverse first speed stages by re- 
moving the fourth clutch C-4 from the tm 2 n of the auto- 
matic transmission 1 y of the first embodiment has been 
explained in the second embodiment, the invention is not 
limited to that and the automatic transmission capable of 
15 attaining the forward sixth speed and reverse first speed 
stages may be built similarly by removing the fourth clutch 
C-4 from the transmission mechanism of the automatic 
transmission of the third through 13th embodiments. 



[0802] The inventive automatic transmission is useful 
as what is mounted in vehicles such as passenger cars, 
trucks and buses and is especially suitable for vehicles 
25 which require compactness and improved power trans- 
mitting efficiency from the aspect of mountabil'rty. 



Claims 

30 

1. A vehicular automatic transmission capable of at- 
taining a multi-stage shift, comprising: 

a reduction planetary gear for reducing and out- 
35 putting an inputted rotation of an input shaft; 

at least two reduction transmitting clutches for 
enabling the transmission of a reduced rotation 
— reduced through said reduction planetary gear; 
a planetary gear set having at least two rotary 
40 elements to which the reduced rotation can be 

transmitted, respectively, by said reduction 
transmitting clutches; and 
an input transmitting clutch for enabling the 
transmission of the inputted rotation to at least 
45 one of said two rotary elements : and 

said vehicular automatic transmission being 
characterized in that: 

a hydraulic servo of said input transmitting 
so clutch is disposed axially on the opposite 

side of said reduction planetary gear from 
said planetary gear set; and 
said input transmitting clutch is linkedto said 
rotary element of said planetary gear set via 
55 output side members of one of said two re- 

duction transmitting clutches. 

2. A vehicular automatic transmission capable of at- 
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taining a multi-stage shift, comprising: 

a reduction planetary gearfor reducing and out- 
putting an inputted rotation of an input shaft; 
at least two reduction transmitting clutches for 5 
enabling the transmission of the reduced rota- 
tion reduced through said reduction planetary 
gear; 

a planetary gear set having at least two rotary 
elements to which the reduced rotation can be 10 
transmitted by said reduction transmitting 
clutches; and 

an input transmitting clutch for enabling the 
transmission of the inputted rotation to one of 
said two rotary elements; is 
said vehicular automatic transmission being 
characterized in that; 

a hydraulic servo of said input transmitting 
clutch is disposed axially on the opposite 20 
side of said reduction planetary gear from 
said planetary gear set and on a boss por- 
tion extending from a case; and 
operating fluid is supplied to said hydraulic 
servo of said input transmitting clutch 25 
through an oil passage within said boss por- 
tion. 

3. The vehicular automatic transmission as set forth in 
Claim 1 or 2, wherein: 30 

said two reduction transmitting clutches are 
composed of first and third clutches; 
said input transmitting clutch is composed of a 
fourth clutch; 35 
said planetary gear set has four rotary elements 
including said two rotary elements, i.e., a first 
rotary element, a second rotary element, a third 
rotary element and a fourth rotary element; 
said first rotary element is capable of transmit- *o 
ting the inputted rotation with said fourth clutch, 
is capable of transmitting the reduced rotation 
with said third clutch and is capable of fixing the 
rotation with first braking means; 
said second rotary element is capable of trans- 45 
mitting the reduced rotation with said first clutch; 
said third rotary element is capable of transmit- 
ting the inputted rotation with said second clutch 
and is capable of fixing the rotation with second 
braking means; and so 
said fourth rotary element is linked to an output 
member. 

4. The vehicular automatic transmission as set forth in 
Claim 3, wherein the hydraulic servo of said third 55 
clutch is disposed axially on the opposite side of said 
reduction planetary gear from said planetary gear 

set and the hydraulic servo of said first clutch is dis- 



posed axially between said reduction planetary gear 
and said planetary gear set. 

5. The vehicular automatic transmission as set forth in 
Claim 4, wherein said reduction planetary gear and 
said fourth clutch are disposed on the inner periph- 
eral side of at least either one of the clutch drum of 
said first clutch and the clutch drum of said third 
clutch. 

6. The vehicular automatic transmission as set forth in 
Claim 4 or 5, wherein: 

the hydraulic servo of said third clutch, the hy- 
draulic servo of said fourth clutch and said re- 
duction planetary gear are disposed on said 
boss portion extending from said case axially in 
order from the side of the joint of said boss por- 
tion with said case; 

the hydraulic servo of said first clutch is disposed 
on said inputshaftand adjacent to said reduction 
planetary gear; 

operating fluid is supplied respectively to the hy- 
draulic servo of said third clutch and the hydrau- 
lic servo of said fourth clutch from the oil pas- 
sages provided within the boss portion; and 
operating fluid is supplied to the hydraulic servo 
of said first clutch from an oil passage provided 
within said input shaft. 

7. The vehicular automatic transmission as set forth in 
any one of Claims 4 through 6, wherein said third 
and fourth clutches are linked to said first rotary el- 
ement through the outer peripheral side of said first 
clutch. 

8. The vehicular automatic transmission as set forth in 
any one of Claims 4 through 7, wherein said reduc- 
tion planetary gear is composed of a double pinion 
planetary gear having: 

a first sun gear whose rotation is fixed; 

a first pinion gear engaging with said first sun 

gear; 

a second pinion gear engaging with said first 
pinion gear; 

a first carrier rotatably supporting said first and 
second pinion gears and always linked with said 
input shaft; and 

a first ring gear engaging with said second pinion 
gear and outputting the reduced rotation. 

9. The vehicular automatic transmission as set forth in 
Claim 8, wherein the friction plate of said third clutch 
is disposed on the outer peripheral side of the first 
ring gear and said fourth clutch is disposed axially 
between the hydraulic servo and the friction plate of 
said third clutch. 
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10. The vehicular automatic transmission as set forth in 
Claim 8, wherein the friction plate of said third clutch 
is disposed on the outer peripheral side of said fourth 
clutch and the friction plate of said first clutch is dis- 
posed on the outer peripheral side of said first ring 
gear. 

1 1 . The vehicular automatic transmission as set forth in 
Claim 10, wherein: 

the clutch drum of said third clutch is disposed 
in linkage on the outer peripheral side of the 
clutch drum of said fourth clutch; 
the hydraulic servo of said third clutch is dis- 
posed in linkage with the clutch drum of said 
fourth clutch and is built so as to have a cylinder 
member, a piston member and an oil chamber 
formed between the cylinder member (44) and 
the piston member (43) separately from the 
clutch drum of said third clutch; and 
the piston member of the hydraulic servo of said 
third clutch is disposed so as to penetrate 
through and intersects with the clutch drum of 
said third clutch and to face to the friction plate 
of said third clutch. 

12. The vehicular automatic transmission as set forth in 
Claim 11, wherein a return spring of the hydraulic 
servo of said third clutch is disposed on the clutch 
drum of said fourth clutch. 

13. The vehicular automatic transmission as set forth in 
any one of Claims 4 through 12, wherein a friction 
plate of said first braking means is disposed on the 
outer peripheral side of the hydraulic servo of said 
third clutch. 

14. The vehicular automatic transmission as set forth in 
any one of Claims 4 through 12, wherein said first 
braking means is disposed axially between said first 
clutch and said planetary gear unit. 

15. The vehicular automatic transmission as set forth in 
Claim 3, wherein the hydraulic servo of said first 
clutch is disposed axially on the opposite side of said 
reduction planetary gear from said planetary gear 
set; and 

the hydraulic servo of said third clutch is disposed 
axially between said reduction planetary gear and 
said planetary gear set. 

16. The vehicular automatic transmission as set forth in 
Claim 15, wherein said first braking means is dis- 
posed axially between said third clutch and said plan- 
etary gear set. 

17. The vehicular automatic transmission as set forth in 
Claim 15 or 16, wherein a support wall fixed to the 



case is disposed axially between said planetary gear 
set and said third clutch; and 
operating fluid is supplied to the hydraulic servo of 
said third clutch via an oil passage provided in the 
5 support wail. 

1 8. The vehicular automatic transmission as set forth in 
Claim 17, wherein the hydraulic servo of said first 
braking means is disposed on the outer peripheral 

10 side of the support wall. 

1 9. The vehicular automatic transmission as set forth in 
Claim 3, wherein the hydraulic servo of said first 
clutch and the hydraulic servo of said third clutch are 

15 disposed axially between said reduction planetary 
gear and said planetary gear set 

20. The vehicular automatic transmission as set forth in 
Claim 1 9, wherein the friction plate of said first brak- 

20 ing means is disposed so as to overlap radially with 
the outside of said fourth clutch. 

21 . The vehicular automatic transmission as set forth in 
Claim 19 or 20, wherein: 

25 

said fourth clutch and said reduction planetary 
gear are disposed on said boss portion extend- 
ing from one side of said case; 
operating fluid is supplied to the hydraulic servo 
30 of said fourth clutch from the oil passage provid- 

ed within the boss portion; and 
operating fluid is supplied to the hydraulic servo 
of said second clutch from an oil passage pro- 
vided in a wall on the other side of the case. 

35 

22. The vehicular automatic transmission as set forth in 
any one of Claims 1 9 through 21 , wherein: 

the hydraulic servo of said first clutch is disposed 
40 on the side of said planetary gear set; 

the hydraulic servo of said third clutch is dis- 
posed on the side of said reduction planetary 
gear; and 

a link member for linking said third clutch with 
45 . the rotary element of said planetary gear set is 

disposed so as to pass through the outerperiph- 
eral side of said first clutch. 

23. The vehicular automatic transmission as set forth in 
50 Claim 22, wherein said reduction planetary gear is 

composed of a double pinion planetary gear having 
a first sun gear whose rotation is fixed, a first pinion 
gear engaging with said first sun gear, a second pin- 
ion gear engaging with said first pinion gear, a first 
55 carrier for rotatably supporting said first and second 
pinion gears and always linked with said input shaft, 
and a first ring gear engaging with said second pinion 
gear and outputting the reduced rotation. 
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24. The vehicular automatic transmission as set forth in 
Claim 23, wherein: 

the friction plate of said third clutch is disposed 
on the outer peripheral side of the first ring gear 
of said reduction planetary gear; 
a positioning member for positioning said first 
ring gear of said reduction planetary gear is dis- 
posed on said input shaft; 
a cylinder portion of the hydraulic servo of said 
first clutch and a cylinder portion of the hydraulic 
servo of said third clutch are disposed axially on 
the both sides of said positioning member; and 
the piston member of the hydraulic servo of said 
third clutch and said first ring gear of said reduc- 
tion planetary gear are built so that they pene- 
trate through and intersect with each other and 
so that the piston member is slidable against the 
first ring gear and the positioning member. 

25. The vehicular automatic transmission as set forth in 
Claim 24, wherein an end portion of the first ring gear 
of said reduction planetary gear is formed in the 
shape of a comb; and 

a plurality of through holes through which the comb- 
like end portion of the first ring gear of said reduction 
planetary gear penetrates and intersects are formed 
through the piston member of the hydraulic servo of 
said third clutch. 

26. The vehicular automatic transmission as set forth in 
Claim 25, wherein: 

an outer peripheral end portion of the positioning 
member is formed in the shape of a comb; 
the comb-like end portion of the first ring gear 
of said reduction planetary gear is fitted into the 
comb-like outer peripheral end portion of said 
positioning member; and 
the first ring gear of said reduction planetary 
gear is fixed to said positioning member in the 
axial direction by a snap ring. 

27. The vehicular automatic transmission as set forth in 
any one of Claims 19 through 21, wherein the hy- 
draulic servo of said first clutch is disposed on the 
side of said reduction planetary gear; and 

the hydraulic servo of said third clutch is disposed 
ontheside of said planetary gear set andalinkmem- 
berfor linking said first clutch with.said second rotary 
element is disposed throughtheinnerperipheral side 
of said third clutch. 

28. The vehicular automatic transmission as set forth in 
Claim 27, wherein said reduction planetary gear is 
composed of a double pinion planetary gear having 
a first sun gear whose rotation is fixed, a first pinion 
gear engaging with said first sun gear, a second pin- 



ion gear engaging with said first pinion gear, a first 
carrier for rotatably supporting said first and second 
pinion gears and always linked with said input shaft, 
and afirst ring gear engaging with said second pinion 
gear and outputting the reduced rotation. 

29. The vehicular automatic transmission as set forth in 
Claim 28, wherein the friction plate of said third clutch 
is disposed on the outer peripheral side of said first 
ring gear of said reduction planetary gear; and 
said first clutch is disposed on the inner peripheral 
side of the clutch drum of said third clutch. 

30. The vehicular automatic transmission as set forth in 
Claim 28, wherein the friction plate of said fourth 
clutch is disposed on the outer peripheral side of the 
first ring gear of said reduction planetary gear. 

31 . The vehicular automatic transmission as set forth in 
Claim 30, wherein the friction plate of said third clutch 
is disposed on the outer peripheral side of the clutch 
drum of said first clutch. 

32. The vehicular automatic transmission as set forth in 
any one of Claims 19 through 31, wherein the hy- 
drau'ie servo of said first clutch and the v iydrauk 
serv ->! said third clutch are disposed on the 
shaft, and 

operating fluid is supplied to the hydraulic servo of 
said first clutch and the hydraulic servo of said third 
clutch via oil passages provided within the r~'!t 
shaft. 

33. The vehicular automatic transmission as set form in 
Claim 32, wherein a first oil passage for supplying 
operating fluid to the hydraulic servo of said first 
clutch in the axial direction, a second oil passage for 
supplying operating fluid to the hydraulic servo of 
said third clutch in the axial direction and a third oil 
passage for supplying lubricant oil in the axial direc- 
tion are formed within the input shaft in parallel with 
the axial direction. 

34. The vehicular automatic transmission as set forth in 
anv o>- »: cf Claims 19 through 31 , wherein: 

at least one of the hydraulic servo of said first 
clutch andthe hydraulic servo of saidthird clutch 
are disposed on the input shaft; 
the support wall fixed to said case is disposed 
axially between said planetary gear set and said 
' first clutch and said third clutch; 
operating fluid is supplied to one of the hydraulic 
servo of said first clutch and the hydraulic servo 
of said third clutch via the oil passage provided 
w u the input shaft; and 
c ■ ng fluid is supplied to the other one of the 
hyaraulic servo of said first clutch and the hy- 
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draulic servo of said third clutch via the oil pas- 
sage provided within the support wall. 

35. The vehicular automatic transmission as set forth in 
Claim 3, wherein the hydraulic servo of said first 
clutch and the hydraulic servo of said third clutch are 
disposed axially on the opposite side of said reduc- 
tion planetary gear from said planetary gear set. 

36. The vehicular automatic transmission as set forth in 
Claim 35, wherein: 

the hydraulic servo of said third clutch, the hy- 
draulic servo of said first clutch, the hydraulic 
servo of said fourth clutch and said reduction 
planetary gear are disposed on the boss portion 
extending from the case in order from the side 
of the joint of the boss portion with the case in 
the axial direction; and 

operating fluid is supplied to the hydraulic servo 
of said third clutch, the hydraulic servo of said 
first clutch and the hydraulic servo of said fourth 
clutch respectively from the oil passages provid- 
ed within the boss portion. 

37. The vehicular automatic transmission as set forth in 
Claim 35 or 36, wherein said first braking means is 
disposed axially between said reduction planetary 
gear and said planetary gear set. 

38. The vehicular automatic transmission as set forth in 
Claim 3, wherein the hydraulic servo of said first 
clutch is disposed axially on the opposite side of said 
planetary gear set from said reduction planetary 
gear; and 

the hydraulic servo of said third clutch is disposed 
between said reduction planetary gearand said plan- 
etary gear set. 

39. The vehicular automatic transmission as set forth in 
Claim 3, wherein the hydraulic servo of said first 
clutch is disposed axially on the opposite side of said 
planetary gear set from said reduction planetary 
gear; and 

the hydraulic servo of said third clutch is disposed 
on the opposite side of said reduction planetary gear 
from said planetary gear set. 

40. The vehicular automatic transmission as set forth in 
any one of Claims 3 through 39, wherein said second 
clutch is disposed axially on the opposite side of said 
planetary gear set from said reduction planetary 
gear. 

41. The vehicular automatic transmission as set forth in 
any one of Claims 3 through 39, wherein said second 
clutch is disposed axially between said reduction 
planetary gear and said planetary gear set. 



42. The vehicular automatic transmission as set forth in 
any one of Claims 3 through 41 , wherein the reduced 
rotation of said reduction planetary gear is inputted 
to the clutch drum of said first clutch forming the hy- 

5 draulic servo of said first clutch when said first clutch 

engages. 

43. The vehicular automatic transmission as set forth in 
any one of Claims 3 through 42, wherein the reduced 

10 rotation of said reduction planetary gear is inputted 
to the clutch drum of said third clutch forming the 
hydraulic servo of said third clutch when said third 
clutch engages. 

15 44. The vehicular automatic transmission as set forth in 
any one of Claims 3 through 43, wherein the inputted 
rotation of the input shaft is inputted to the clutch 
drum of said fourth clutch forming the hydraulicservo 
of said fourth clutch when said fourth clutch engages. 

20 

45. The vehicular automatic transmission as set forth in 
any one of Claims 3 through 44, wherein: 

said planetary gear set has the second sun gear, 
25 the third sun gear, the third pinion gear engaging 

with said third sun gear, the fourth pinion gear 
engaging with said second sun gear and with 
said third pinion gear, the carrier rotatably sup- 
porting said third and fourth pinion gears, and 
30 the ring gear engaging with said fourth pinion 

gear; 

said first rotary element consists of said second 
sun gear; 

said second rotary element consists of said third 
35 sun gear; 

said third rotary element consists of said second 
carrier; and 

said fourth rotary element consists of said sec- 
ond ring gear. 

40 

46. The vehicular automatic transmission as set forth in 
Claim 45, wherein said planetary gear set is the 
Ravigneoux type planetary gear in which said sec- 
ond ring gear is disposed on one side of the outer 

45 peripheral side; and 

a friction plate of the second brake is disposed on 
the other side of the outer peripheral side of said 
planetary gear set. 

so 47. The vehicular automatic transmission as set forth in 
any one of Claims 3 through 46, capable of attaining: 

a forward first speed stage by engaging said first 
clutch and fastening the second brake; 
55 a forward second speed stage by engaging said 

first clutch and fastening said first braking 
means; 

a forward third speed stage by engaging said 
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first clutch and said third clutch; 
a forward fourth speed stage by engaging said 
first clutch and said fourth clutch; 
• aforward f ifth speed stage by engaging said first 
clutch and said second clutch; 
a forward sixth speed stage by engaging said 
second clutch and said fourth clutch; 
aforward seventh speed stage by engaging said 
second clutch and said third clutch; 
a forward eighth speed stage by engaging said 
second clutch and fastening said first braking 
means; and 

a reverse stage by engaging said third clutch or 
said fourth clutch and fastening the braking 
means. 

48. The vehicular automatic transmission as set forth in 
any one of Claims 3 through 47, wherein said reduc- 
tion planetary gear and said planetary gear set are 
disposed coaxially and in line in the axial direction. 

49. The vehicular automatic transmission as set forth in 
any one of Claims 3 through 48, wherein said fourth 
clutch is removable. 

50. The vehicular automatic transmission as set forth in 
any one of Claims 3 through 49, wherein said output 
member is an output shaft for transmitting a rotation 
coaxially with the input shaft. 

51. The vehicular automatic transmission as set forth in 
any one of Claims 3 through 49, wherein said output 
member is a counter gear that transmits a rotation 
to a shaft parallel with the input shaft. 

52. The vehicular automatic transmission as set forth in 
Claim 51, wherein said counter gear and a support 
wall for supporting said counter gear are disposed 
axially between said reduction planetary gear and 
said planetary gear set. 

53. The vehicular automatic transmission as set forth in 
Claim 51 , wherein said counter gear is disposed ax- 
ially on the opposite side of said planetary gear set 
from said reduction planetary gear. 

54. The vehicular automatic transmission as set forth in 
Claim 53, wherein said counter gear is disposed on 

. a boss portion extending from a side wall of said case 
axially on the opposite side of said planetary gear 
unit from said reduction planetary gear. 

55. The vehicular automatic transmission as set forth in 
Claim 53 or 54, wherein said counter gear is dis- 
posed axially at an end position on the opposite side 
from said input shaft within said case. 

56. The vehicular automatic transmission as set forth in 



Claim 53, wherein said counter gear is disposed ax- 
ia *n end position on the side of said input shaft 
w:: said case. 
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